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Thrombo-Angiitis Obliterans: A Clinical 
Study of 200 Cases* 


I. Etiology, Pathology, Symptoms, Diagnosis 


Epcar V. ALLEN, M.D., Fellow in Medicine, The Mayo Foundation, and 


GEORGE E. 


PONTANEOUS 


the feet in middle-aged patients 


gangrene of 


without arteriosclerosis has been 


known for years. In 1879 


Winiwarter reported the case of a 


many 


man, aged fifty-seven, who had com- 
plained of rheumatic pains in the feet 
The pathologic 


proliferation, 


for twelve years. 


changes were intimal 
thrombosis and periarterial fibrosis ; 
arteriosclerosis was absent. He des- 
ignated the condition as a_ peculiar 
type of endarteritis and endophlebitis. 
Weiss, in 1895, and Manteuffel, in 
1897, 


which they concluded that the throm- 


reported similar cases from 
bosis was due to intimal changes of 
an arteriosclerotic nature. In 1879 Bor- 
chard reported five cases and favored 
Winiwarter. Bunge, in 
supported the theory of Weiss 


the iew of 
1QO! 
and \lanteuffel, but his cases seem to 
have heen true examples of arterios- 
clerotic disease in older patients. In 
1908 Luerger reported the results of 
his idy of dissected vessels of eleven 
lim! from middle-aged 


Hel 


In vw iich he concluded that the dis- 


amputated 


ws with spontaneous gangrene 


Brown, M.D., Division of 
Rochester, 


Wedicine, Mayo Clinic, 


Minnesota 


ease was primarily an acute inflam- 
mation of the arteries resulting in a 
the 


cellular type of thrombosis. In 


older lesions, organization, canaliza- 
tion, and periarterial fibrosis were ob- 
Because of the inflammatory 


the 


served, 


thrombotic nature of disease he 


called it thrombo-angiitis obliterans, 
which term has been generally adopt- 


ed. His 


or¢ uy] Ss of 


subsequent publication of 
further 
Ts. 


correlated the work of 


cases have 


larger 
substantiated these observations. 
dyo, in 1912, 
former investigators and described 
diffuse 
intimal 


of the 


vascular inflammation with 


proliferation and thrombosis 


lumina of the arteries and 


the last 
been reported in Ameri- 


veins. In ten years many 


cases have 
can and foreign literature. 

Two hundred cases of thrombo- 
angiitis obliterans seen and carefully 
studied at the Mayo Clinic from 1922 


te 1926 inclusive, form the basis of 


this report.* 


*Submitted for publication January 24, 
1928. 
*Three 
detail in the 
later date. 


hundred cases will be reported in 


form of a monograph at a 


ror 
» 
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CLINICAL COURSE 


Thrombo-angiitis obliterans, Buer- 
ger’s disease, or the endarteritis ob- 
literans of Winiwarter, is an obliter- 
ative disease of the arteries and veins 
of the extremities, occurring princi- 
pally between the ages of twenty-five 


which is in turn followed by or a 
sociated with marked rubor when th 


extremities are dependent and exces 


sive pallor when they are elevated 


Trophic changes occur either in 
nmunor form, such as excessive callosi 


ties in the weight-bearing areas, 





Fic. 1. 


Thrombo-angiitis obliterans of the hands with an unhealed amputation wound 


of the fourth right digit and a small ulcer on the left thumb. 


and forty-five years, and affecting 
only males, in our experience predomi- 
nantly Jews, who are excessive smok- 
ers of tobacco. ‘The disease first 
manifests itself by excessive fatigue 
in the extrem ties followed shortly by 
the pain of claudication (brought on 


by exercise and relieved by rest) 


in the major form as gangrenous 


ulcers of the digits or gangrene !n- 
volving the toes or the entire {oot 
(figs. I and 2). Before — trophic 
changes occur, pain is usually alsent 
or mild when the patient is at rest; 
with the onset of trophic c] xeS 
rest-pain frequently becomes so se 
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vere that patients beg for amputation. ties frequently occurs during — the 
When the disease is well establ' shed course of the disease and is presump 
the extremities are objectively cold tive evidence of occlus‘on of the 


and there is a reddish cyanotic color larger veins 


Zz 





2. Thrombo-angiitis obliterans of the right t with gangrene of the great toe 
perficial phlebitis. 
it ryving degree when they are ‘n “TIOLOGY 
the dependent position, and pulsation si : 
lhe etiology of thrombo-angiitis 


m the arteries of the feet and legs ; : 
* ; a ; eye obliterans is unknown. It is Buerger’s 
Or per extremities 1s diminished or 

sone . } . ] . : ac 
absent. In about 40 per cent of the CPMNEn Mat the disease is of specific 
cases superficial phlebitis is associated 'techous or toxic origin, producing 
at some time during the course of the its effect primarily in the walls of the 


ISO 


disease. Edema of the lower extremi arteries and veins Rabinowitz 
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lated an organism from the blood in 
cases of thrombo-angiitis obliterans 
with which he produced vascular 
lesions in rabbits somewhat similar to 
those observed in man. He described 
this organism as a_ gram-negative, 
aérobic, facultative anaérobic, freely 
motile bacillus of medium size, bead- 
ed, bi-polar in appearance and con- 
taining metachromatic granules. Rose- 
now and Nickel have cultured the 
veins resected in acute phlebitis with 
negative results. Meyer (22) believes 
that the disease is due to excessive 
tobacco smoking alone and that the 
vascular changes are secondary to 
“saturation” with tobacco smoke. 
Changed viscosity of the blood is 
thought to be a factor by Koga and 
Koyano. Goodman and_ Bernstein 
thought latent typhus fever was a 
factor. Steel believed that the coagu- 
lation time of the blood was _ short- 
ened, Ochsner believed that a high- 
salt diet was a factor, and Chlumsky 
thought the superficial phlebitis and 
the cutaneous nodosities were due to 
fly bites. 
tor has been demonstrated by Perla, 


That syphilis is not a fac- 


Buerger and Kaliski, and by our 
studies. In our series, increased vis- 
cosity or shortened coagulation time 
of the blood, diet, typhus fever or fly 


bites did not seem responsible. 


PosstBLE Con’rriputrory FE rTiotocic 
FACTORS 


Race.—Although — thrombo-angiitis 
obliterans occurs predominantly in 
Russian Jews, it has been reported in 
Swedes by Ochsner; in Chinese by 
Meleney and Miller, and Whyte; in 
Kovano, and Ito; in 


Japanese by 


Koreans by Ludlow; in ‘Turks by 


Wieting ; and a questionable case has 


been reported in a negro by Gemmill. 


In approximately 50 per cent of ou 
cases the patients were Jews, the r 
mainer beings Austrians, Finns, Not 
wegians, Germans, Scotch, — Irish 
French, English, Dutch, Greeks, 1. 
tive Americans, and those of mixed 
ancestry. Although this disease oc- 
curs in almost every known race it 


has a definite predilection for Jews. 


Smoking.—Only three patients of 
this series were total abstainers from 
tobacco smoking. In a control series 
of other diseases of cases in which the 
age was comparable and the sex the 
same, there were forty patients who 
did not smoke and the remainder 
used tobacco less extensively than 
most of the patients with thrombo- 
angiitis obliterans. Care must be 
used in evaluating the tobacco factor 
as occasionally tobacco smoking is 
initiated (and usually it is accentu- 
ated) after the disease has progressed 
to the point of causing pain, insomnia 
and nervousness. However, with full 
consideration of these factors it 1s 
evident that tobacco smoking is much 
more common in patients with 
thrombo-angiitis obliterans and may 
etiologic 


constitute a contributory 


factor. 

Birthplace.— Kighty-six per cent of 
the Jews and twenty-four per cent of 
the Gentiles of this series were [tor- 
eign born. In the control series of 
other diseases, 75 per cent of the 
Jews and 28 per cent of the Gentil 
were foreign born. This would indi- 
cate that birthplace plays no ro! 


thrombo-angiitis obliterans. 
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The occurrence of thrombo- 


Sex. 
angitis obliterans exclusively in men 


has been noted by all authors except 
Koyano, Meleney and Miller, each of 


whom report a case occurring in a 


woman. buerger reported three cases 


in women. Pathologic proof was 


lacking in the cases of Koyano and 
Buerger. Meleney and Miller foun: 
that the dissected vessels were micro 
scopically similar to those observed 
in thrombo-angiitis obliterans. \ll 
patients of our series were males. 
Syphilis.—In only 6 (3 per cent) of 


was the Wassermann test 


We believe this was due to 


the cases 
positive. 
associated syphilis. 
Foci of infection—lIn eighty-seven 
cases of this group the teeth were ex 
amined roentgenographically, in 75 
per cent of these periapical infection 
was definite enough to be considered 
clinically important. In 8o per cent 
of all the cases the tonsils were en 
fluid 


In forty-six cases the prostate 


larged and contained plugs or 
pus, 
was examined by the method of Von 
cent prostatitis 


Lackum; in 52 per 


was marked enough to be considered 
of clinical importance. In only three 
cases of the entire group were there 
no demonstrable foci of infection. 
The fact that this disease in our ex 
men 


perience exclusively in 


to the impression that the pros- 


occurs 
lead 
tate may serve as an important focus 
of infection but the theory lacks proof 
as does the impression that any distant 
foci of infection are of etiologic sig 
nific nee. 

Thermal The _ first 


oms were noted in cold weather 


conditions. 


sym 


in 71 per cent of our cases. 


known whether cold is an _ etiologic 
factor or whether the symptoms are 
first noticed in cold weather because 


of increased demand for greater cir 


culation. Cold probably plays a con- 


tributory or exciting part. 


Occupation.—luighty per cent of 


the patients in this series were active 
workers, such as farmers, blacksmiths, 


truck-drivers, brakemen, oil workers, 


foundry workers, boiler - makers, 


miners, lumber-yard employees, clerks, 
electricians, pedlers, carpenters, plumb- 
shoe-makers, 


ers, engineers, teachers, 


barbers, junk-dealers, bakers and 


sausage-makers. A control group of 


an equal number of patients with 


diseases other than thrombo-anguttis 
obliterans showed the same percentage 
actively employed. Occupation there- 
fore has no bearing on the cause of 
the disease 


Age—All authors have agreed that 
the limits of incidence lie almost con- 
stantly between the ages of twenty 
five and fifty. Frauenthal reported a 
case of bilateral spontaneous gangrene 
of the hands in a male child, aged 
was 


the 


thought 
but 


diagnosis. 


three years, which he 


thrombo-angtitis obliterans, 


data were insufficient for 
Koyano reported the case of a patient 
whose symptoms began at the age of 
nine years. The youngest patient in 


the present group was seventeen, the 


oldest sixty-four. In the latter case 
gangrene and_ arterial obliteration 


were present, the history was sugges- 
tive of superficial phlebitis, and arte- 
demonstrable 
The 


was not proved pathologically. 


riosclerosis was not 
diagnosis 


The 


roentgenographically. 
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age grouping in this series was as fol- 
lows: from fifteen to twenty-five 
years, six cases; from twenty-five to 
thirty years, eighteen cases; from 
thirty to thirty-five years, thirty-one 
cases; from thirty-five to forty years, 
thirty-three cases; from forty to forty- 
five years, thirty-one cases; from 


fuse acute inflammation affecting th: 
walls of the arteries and veins, with 
secondary thrombos's. The thrombus 
is composed of erythrocytes, leuko- 
cytes, and fibrin. Purulent foci are 
formed in the periphery in’ which 
giant-cells are observed. With sub 


sidence of the acute reaction, fibro 





Fic. 3. An artery from a case of thrombo-angiitis obliterans. The lumen 


by an organized thrombus which is partly canalized. There is cellular 


arterial wall and the thrombus. 


forty-five to fifty years, thirty-one 
cases; from fifty to fifty-five vears, 
fourteen cases; from fifty-five to 
sixty years, three cases; from sixty to 
sixty-five vears, two cases. In _ the 
cases in the seventh decade and in 
some of the sixth decade the diag- 
nosis was not proved pathologically. 


PATHOLOGY 
The earliest pathologic change ac- 
cording to Buerger (7, 8, 9) is a dif- 


is OC lud d 


infiltration of the 


blasts migrate into the thrombus and 
organization takes place (fig. 3), 
\ngioblasts penetrate into the throm 
bus forming new vascular channels. 
ventually the perivascular tissues, 
the artery and the vein become 1- 
cluded in dense fibrous tissue (fig. 4 
The capillary channels coalesce and 
fairly large vessels are formed in the 


organized thrombus. Elastic tissue 


. +1 , 
and muscle layers are observed in tix 








In 


he perivascular binding. 
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ic. 4. Vessels dissected from the leg in a case of thrombi 
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walls of the older vascular channels. 
The evolution of the process can be 
followed by histologic study of the 
excised segments of the veins involved 
in the superficial phlebitis. We have 
studied thirty amputated limbs and 
eight resected veins pathologically. 
Mahorner has studied this same mate- 
rial pathologically to determine if 
possible the prethrombotic changes in 
the intima. His observations agree 
essentially with those of Buerger ex- 
cept in respect to the interpretation of 
the intimal changes; in his experience 
evidence of acute inflammation was 
extremely rare. Mahorner found ac- 
tive intimal proliferation in the arter- 
ies and veins which was more marked 
than is found in control subjects of 
similar age. He describes projections 
of the intima with deposition of fibrin 
and platelets on the summits. There 
was no thrombosis either distally or 
proximally to the localized intimitis. 
The chief difficulty in deciding this 
point rests on the rarity of specimens 
at this stage of the disease. Changes 
in the intima would be anticipated on 
a priori grounds to account for the 
deposition of the thrombus, as changes 
in the blood and circulatory dis- 
turbances have not been demonstrated 
in this disease. 


CLINICAL ‘TYPES 


The following forms of the disease 


were commonly observed: (1) acute 
fulminating, (2) slowly progressive, 
(3) nonprogressive, and (4) compen- 
sated or healed. Unusual forms of the 
disease were: (1) extensive gangrene 
without pain (1), (2) venous involve- 
ment only, (3) normally pulsating ar- 


teries (3), (4) vasomotor disturbances 
suggesting Raynaud’s disease (2) (5) 
associated arteriosclerosis, (6) absence 
of trophic changes, (7) severe rest- 
pain without trophic changes, (8) ab- 
sence of symptoms, (9) onset with 
suddent vascular occlusion, and (10) 


onset with edema. 


EARLY SYMPTOMS 


Pain of claudication was the first 
symptom in 51 per cent of the cases 
in this series. The longest history 
was fifteen years and the shortest two 
months. Coldness of the extremities 
was the first symptom in 12 per cent; 
the longest duration was four years, 
the shortest eleven months. Abnor- 
mal fatigue was the first symptom in 
tr per cent; the longest duration was 
five years, the shortest four months. 
Nonhealing ulcer was the first symp- 
tom in 10 per cent, the longest dura- 
tion was six years, the shortest was 
eight months. Sudden arterial occlu- 
sion provoked the first symptom in 7 
per cent. Recurrent superficial phle)- 
itis was the earliest symptom in 4 per 
cent, being of sixteen years’ duration 
in one case. Edema was the first 
symptom in 3 per cent, and vasomo- 
tor disturbances of spastic type only, 


in 2 per cent. 
DIFFERENTIAL DIAGNOSIS 


We are of the opinion that in no 
branch of medicine does more confu- 
sion exist in the differential diagnos!s 
than in that of the localized vascular 
diseases. This is mostly because the pri- 
mary distinction is not drawn between 
the organic or occlusive diseases and 
the vasomotor or functional disturb- 

















ances since color changes (pallor, cya- 


nosis and rubor) may be common to 
hoth groups and since they are fre- 
quently so striking that they largely 
overshadow the basic occlusive disturb- 
ance. lor purposes of orientation, a 
simple classification of the usual ar- 
terial diseases has been proposed by 
Brown (1,6). This is not offered as 
a complete classification but one which 


1)- 


according to our experience covers aj 
proximately Q5 per cent of the clinical 
( Table I). 


is that between the organic or occlu- 


types The main division 


sive and the functional or vasomotor 


diseases, each of which has a local 
and a general distribution. Only those 
of a local distribution will be con- 


sidered here. We have not included in 
the classification the syphilitic forms 
of vascular disease, nor the pathologic 
rarity, periarteritis nodosa. The organic 
and vasomotor types can be differen 
tiated in gO per cent of the cases by 
determining the state of the pulsations 
the 


1O per cent 


in the palpable arteries of ex- 
(Table 2). 
of peripheral vascular 


particularly 


tremities In 


of the cases 


disease three confusing 


types of cases are found: (1) those in 


which occlusive lesions involve only 


the distal arteries of the fingers and 


toes and pulsation in the usual palp- 


able vessels is normal, (2) cases of 


Organic disease with associated vas- 


omotor disturbances simulating Ray- 
naud’s disease, and (3) cases of asso- 


ciated arteriosclerotic disease and 


thrombo-angiitis obliterans. 
‘Wo diseases, thrombo-angtitis ob- 


literans and arteriosclerotic disease, 


make up 95 per cent of the occlusive 


atterial diseases of localized distribu- 





Thrombo-Angiitis Obliterans 





543 





tion. They have, in common, arterial 
obliteration with symptoms of arterial 
insufficiency (excessive fatigue or 
the pain of claudication) coldness of 
the extremities, excessive rubor with 
dependence and excessive pallor with 
elevation. The first occurs predomi- 
nantly in Jews who smoke heavily, im 
our experience always men, usually 
between the ages of twenty-five and 
forty-five, and in about 30 per cent of 
the cases associated at some time with 
superficial phlebitis. The rubor of the 
feet is intense, minor trophic changes 
are extremely painful and there 1s 
moist, inflammatory reaction 


The 


he demonstrated roentgenographically. 


usually a 


around them. arteries cannot 
Arteriosclerotic disease occurs in older 
persons usually between fifty-five and 
eighty-five and there is evidence of 
arteriosclerosis in the extremities and 
elsewhere. There is no racial prefer- 
ence, women are occasionally affected, 
there is no associated superficial phle- 
bitis, the rubor is usually milder, the 
less painful and usually 


ulcers are 


dry, and there is no inflammatory re- 


action. Arteriosclerosis can be dem- 
onstrated roentgenographically in 
most cases. 

The early diagnosis of thrombo- 


angiitis obliterans is most essential. 
This is relatively simple if one con- 
siders the underlying basis of the ini- 
tial symptoms and the impaired sup- 
ply of blood. 


relatively short duration in the arch, 


Excessive fatigue, if of 


ankle, or calf of the leg, or of the 
wrist or forearm, should lead to in- 
spection of the arteries of the ex- 


tremities. Frequently this important 
symptom and the pain of claudication, 


both of are 


anoxemia, 


expressions 
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overlooked and the patient is treated 
for fallen arches, rheumatism or met- 
atarsalgia, or fitted with special shoes 
When the 


rubor occurs in the digits, deep-seated 


which fail to give relief. 


infection is occasionally diagnosed in 
spite of the local absence of heat, and 
toe nails and finger nails are removed 
or incisions made. In 50 per cent of 
our cases of gangrene this had been 
done, and the gangrene thus initiated. 
When major trophic changes are pres- 
ent, the diagnosis is usually “gan- 


grene.”” Frequently no attempt is 
made to determine the cause, as a re- 
sult of which toes are amputated, hea! 
ing does not occur and_ successivel\ 
higher amputations are necessary. 
The vasomotor or functional form 
of vascular disease of localized nature 
comprises two types: the vasospastic 
and vasodilator. These have in com- 
mon pulsating arteries in the involved 
extremities, absence of symptoms of 


arterial insufficiency and lack of 
marked changes in color with change 


of posture. The disturbances are in- 
termittent, and in the early stages 
complete recovery occurs. These data 


usually serve to differentiate them 


from the occlusive lesions (thrombo- 
angiitis obliterans and arteriosclerotic 
disease). The vasospastic type in- 
cludes a large group of conditions 
variously designated as acrocyanosis 
and acroasphyxia; when distinct color 
reactions are present with pain or 
trophic disturbances of bilateral dis- 
the 


Raynaud's 


tribution condition is correctly 
The 


fundamental disturbance is similar in 


designated (isease. 
all these conditions, consisting of an 


hyperirritable vasoconstrictor mech- 


anism in the acral areas. The patients 


E. V. Allen and C. E. Brown 


conform closely to a constitutional 


Muller as 
Intermittent 


type designated by “vaso 


neurotic const’ tution.” 
vasoconstriction of the superficial arte 
rioles, capillaries and veins produces 
pallor and cessation of the flow of 
blood in these vessels with depression 
This is 


of superficial temperature. 


followed by dilatation of the skin 
capillaries wth partial resumption « 
the blood in the ce 


loops sufficient to produce dilatatioi 


flow of pillar, 


and opening up of the many capillaries 
but not sufficiently rapid to prevent 
cvanosis of the capillary blood. Ty 
stage of rubor represents a 
reaction with dilatation of the arteri 
rap'd capillary flow witl 


oles and 


dilated and many open loops; the su 
face temperature increases. 

The vasodilator disorders are chat 
acterized by intermittent attacks 
hurning and redness in the extremi 
ties. The 
ed, the 


sations and gangrene does not occu! 


feet are hot, the veins dilat 


arteries exhibit excessive pul 
Many border-line cases are observe’! 
Symptomatic erythromelalgia, that 1s, 
burning of the feet without objective 


evidence of increased surface heat, is 


frequently associated with  arteri 
sclerosis. 
SITE OF [LESIONS 
Koyano in 125 cases found assoc 


ated involvement of upper and low 
extremities in 30 per cent. In four 
cases in our series reported by Cor 
stam, the symptoms were primarily 1n 
the hands, due to obliteration of th 
radial or ulnar arteries or both. In 

per cent of the forty cases in our 
series in which the upper extremit'es 


were carefully examined there was 




















complete or partial closure of the 


ulnar or radial arteries. 

There was no noticeable difference 
in the frequency of involvement in the 
right and left extremities. The fre- 
quency of involvement of the arteries 


was as follows: the dorsal's pedis, 
posterior tibial, popliteal, and femoral 
in the lower extremities, and the ulnar 
and radial in the upper extremities. 


ILABORATORY DATA 


The and 


leukocytes was normal in this group, 
there 


number of erythrocytes 


except in a few cases in which 


was marked inflammation around the 


vangrenous ulcer, usually associated 


vith nuld leukocytosis and anemia 


The blood suvar and blood urea values 


were normal, The viscosity of the 


] 


ood and the platelet count were n 


mal in the few cases so studied. The 


urme frequently contained a_ slight 


amount of casts, 


albumin, pus, or 


these were 
The phenolsulphonephthalein test 1 


abnor 


not considered signifi ant 


renal function showed nothing 


mal. ‘The cholesterol tn the blood by 
the Lloor | and loor 1] methods in 
nine cases were at the lower limit of 


normal and the lecithin and fatty acid 


were normal in the same cases. ©)1 


temperature and pulse rate were no! 
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mal except in a few cases of gangrene 
which both 
The 


could be 


or secondary infection in 


were slightly increased. arteries 


of the extremities demon- 


strated roentgenographically in two 


cases of this group indicating associ 
ated calcification of the media charac- 


teristic of arteriosclerotic disease, 


SUM MARY 


Two hundred Cases ot thrombo- 
angiitis obliterans in men have been 


The 


carried out in 


studied. pathologic 


were thirty 


limbs and eight resected 


veins, the observations were essen 


tially those described by luerger CX- 


cept in two regards. ‘The evidence of 
cute inflammation was extremely 
ire. LProliferation of the intima was 
found hi seemed out of propor- 
tion to the age of the patient. It 

elt that these intimal changes may be 


Phrombo-angutis ob 


iterans is apparently a disease of in 


lve sti- 


bacte ri le 1C 


were made on veins. which 


ally acute or subacute but 


rganisms were demon- 


strated. The diagnosis is relatively 


1 


simple if the nature of the localized 


seases of the extremities is 


vascular di 


adequately understood. 
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ANY methods of treating 

thrombo - angiitis obliterans 

have been suggested. Chief 
among these from a medical stand- 
point is the method of administrating 
sodium chloride solution subcutane- 
ously (Koga) and by stomach tube 
(McArthur) in order to reduce a sup- 
posed increase in the viscosity of the 
blood; the method of Sinkowitz and 
Gottlieb for the utilization of the 
hyperemic method of Bier; the use of 
diathermy (Wright); the use of 
white light (Frauenthal) ; injection of 
insulin (Ambard, Boyer and Schmid) ; 
the intravenous injection of sodium 
citrate (Steel) ; and the irradiation of 
spinal areas (Philips and Tunick). 
From a surgical standpoint, other than 
amputation, anastomosis of the femo- 
ral artery and vein was carried out by 
Lilienthal and advocated by Wieting 
and Meyer. Buerger believed there 
was a certain type of case in which 
this was of value, but Oppenheim did 
not have good results and Stetten col- 
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lected 136 cases in which the proced- 
ure had been attended by a mortality 
rate of 30 per cent, absolute failure in 
72 per cent, and good results in only 
II per cent. Lewis and Reichert re- 
ported one case in which benefit fol- 
lowed ligation of the femoral artery. 
Ginsberg ligated the femoral vein in 
four cases with slight improvement in 
one. Silbert injected the nerve in the 
malleolar region with absolute alcohol; 
pain was satisfactorily relieved and 
there were no untoward results. 
Herzberg analyzed 110 cases of adren- 
alectomy, fifty-four of which had 
been observed from six months to two 
years. The disease was quiescent in 
eleven, and ameliorated in nine; ampu- 
tation had been performed in thirty- 
two. Brown and Rowntree reported 
the results of periarterial neurectomy, 
as devised by Leriche, in seventeen 
cases ; they did not find sufficient bene- 
fit to justify continuance of the pro- 
cedure. 

There has been an increasing tet- 
dency toward conservatism in surgery 
and prolongation of medical treat 
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ment. This has been justified by a 
number of facts which have become 
apparent: (1) pain can be relieved in 
many cases for a long time by med- 
ical measures; (2) in many cases suf- 
ficient circulation will be re-estab- 
lished to keep the extremity func- 
tionally adequate provided rest or 
trophic types of pain when present 
can be relieved; (3) there are many 
indications that the disease is of a re- 
current infectious type, hence atten- 
tion must be directed to the elimina- 
tion of foci of infection; (4) with 
adequate medical treatment amputation 
can be carried out at a low level in 
selected cases; (5) lumbar ganglionec- 
tomy and ramisection is of value in 
selected cases, and (6) major trophic 
changes, such as gangrenous ulcers, 
are occasionally amenable to medical 


measures. 


Selection of treatment.—The type 
of lesion must be considered in the 
treatment; five types can be differen- 


tiated : 


1. Extensive with or 


without pain; the treatment is ampu- 


gangrene 


tation. 


2. Mild trophic changes with severe 
rest-pain; the treatment consists of 
medical measures for the relief of 
pain, methods to increase the circula- 
tion, prophylactic measures and _ re- 
moval of foci, lumbar ganglionectomy 
and ramisection may be carried out in 
suitable cases. If medical measures 
for the relief of pain are unsuccessful, 
amputation is indicated or lumbar gan- 
glionectomy and ramisection may be 
performed in suitable cases. 
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3. Mild 
rest-pain; the treatment 
prophylactic measures, removal of foci 
of infection, measures to increase the 


trophic changes without 
consists of 


circulation and lumbar ganglionectomy 
and ramisection in suitable cases. 


4. Severe rest-pain without trophic 
changes ; the treatment is the same as 
that in the second type. 


5. Neither rest-pain nor _ trophic 


the consists of 


changes ; treatment 


prophylactic measures, removal of 
foci of infection and measures to in- 
crease circulation. 

The economic factor is worthy of 
more than consideration in 
the selection of the type of treatment. 


treatment is 


cursory 


Palliative 
frequently uncertain in its results and 
always a financial burden on patients 
This is well illus- 


or expectant 


of slender means. 
trated in the case of a Greek waiter 
with a ten-year history of thrombo- 
obliterans. When the first 
he owned a small 


angiitis 
symptoms began 
restaurant, had money in the bank and 
was well enough situated to be as- 
sured of financial independence. With 
the first symptoms came disability, 
idleness in 
The principal in the bank was 
restaurant mortgaged 


hospital and physicians’ 
fees. 
exhausted, the 
and later sold and the patient became 
a waiter, unable to work more than 
two or three days a week, nor to earn 
more than a precarious livelihood. In 
ten years he had spent $10,000 for 
had spent 
How much 


medical care alone and 
three years in hospitals. 
better would it have been had ampu- 
tation been performed when the first 
symptom appeared! In cases of tro- 


phic change or severe pain medical 








552 E. V. Allen and C. E. Brown 


treatment should not be given unless 
the patient fully understands the un- 
certain results and the financial bur- 
den involved. 


Medical treatment.—Medical treat- 
ment should include prophylaxis, 
measures to increase the local circu- 
lation, removal of foci of infection and 
relief of pain. The extremity should 
be closely protected from trauma and 
cold. Care should be used in the 
treatment of minor abrasions as these 
may initiate gangrene. Calluses 
should not be incised nor toe nails 
trimmed too closely. Woolen socks 
with felt boots are the best protection 
from cold. Patients should be in- 
structed to rest the extremities as fre- 
quently as their occupation allows. 
Certain types of occupation must be 
forbidden. If the patients are of ade- 
quate financial means, a period of six 
months to one year of almost com- 
plete rest is of great value. Smoking 
should be interdicted or _ sharply 
diminished. 

Routine measures to increase the 
blood supply of the extremity include 
the so-called contrast baths, that is, 
immersing the extremity to the knee 
for one minute in cold water (from 
50 to 60°F.) and quickly changing to 
warm water (from 102 to 105°F.) for 
the same length of time. This is re- 
peated fifteen times, at least twice 
daily ending with the warm bath. 
Radiant heat from the carbon-filament 
lamp is applied for increasing periods 
of time. Great care should be exer- 
cised to prevent burning. Postural 
exercises consist in elevating the feet 
for one minute, hanging them over 
the edge of the bed for one minute, 


and keeping them horizontal for one 
minute; this is repeated ten times on 
three occasions daily. Nonspecific 
protein is used to induce fever. \\e 
have demonstrated by calorimetric 
methods a measurable increase in the 
volume flow of blood during fever. 
This is accomplished by vasodilata- 
tion of the collateral vessels in the 
diseased extremity. The relief of 
pain by this measure is often the 
most striking, and the beneficial effect 
of the temporary increase of the blood 
supply is evidenced by accelerated 
healing in the trophic ulcers. We 
have employed typhoid vaccine i 
travenously, as suggested by Good 
man and Gottesman for the artificial 
production of fever. 

The removal of foci is an entirely 
empiric procedure as there is no evi- 
dence to incriminate them etiologic- 
ally. A study of the pathology of the 
disease indicates an infectious or toxic 
basis and we have followed the pro- 
cedure of eradicating obvious foci of 
infection in teeth, tonsils, and pros- 
tate. 

Intravenous injections of radium 
chloride (2) have temporarily re- 
lieved pain in 70 per cent of cases. 
Equal results are obtained by the in- 
jection of triple typhoid vaccine in- 
travenously (10). The latter is 
cheaper and more readily available. 
The original injection should contain 
15,000,000 to 20,000,000 organisms 
and be increased by a similar number 
at each injection. A chill and an in- 
crease of from 2 to 4°F. in tempera- 
ture indicates a satisfactory response. 
The injection can be repeated four or 
five times at intervals of three or four 
days. No bad effects of this treat- 
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ment have been observed in approxi- 
mately 6000 injections in cases of 
thrombo-angiitis obliterans and chronic 
arthritis. After several injections the 
reactions may be slight but after two 
or three weeks without any injections 
strong reactions will again be pro- 
duced. 

Surgery of the sympathetics.— 
Lumbar ganglionectomy and ramisec- 
m produce definite and persistent 
of the vessels of the 


Ui 


vasodilatation 


vascular dilatation is ob- 


feet when 
tainable, as demonstrated by Adson 
ind Brown (1, 5). The rationale of 
he application of this operation in 
cases of thrombo-angiitis obliterans in 
which the main vessels are closed is 
hased on (1) the 


frequency with which vasoconstrictor 


two observations: 


intermittent disturbances are observed 
in this disease as manifested by color 
changes, such as pallor and cyanosis, 
which are usually induced by cold, and 
(2) the quantitative evidence of vaso- 
dilatation that occurs in the diseased 
extremity with increased environmen- 
tal and body temperature. From these 
observations, cases of thrombo-angiitis 
obliterans can be divided into two 
groups: those with and those without 
vasomotor spasm of the collateral ves- 
sels. A vasodilating type of opera- 
tion would exert an effect only on the 
former type of case. The problem 
consisted in determining the suitable 
type of case for operation. Following 
an injection of typhoid vaccine, the 
oral temperature and that of the feet 
are noted at fifteen-minute intervals 
during the periods of chill and fever. 
When the surface temperature rises to 
@ greater degree than the oral temper- 
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ature, vasodilatation of the collateral 
vessels is present (Fig 1). A vas- 
omotor index is obtained by the fol- 


lowing calculation: the vasomotor in- 
dex equals the increase in surface 
temperature of the foot less the in- 


oral temperature, divided by 
This 


crease in 


the increase in oral temperature. 
indicates a ratio of the amount of vas- 
odilatation to a given rise in the body 
temperature. Indexes in excess of 1.5 
have been considered favorable for 

indexes of 
Normals 
show indexes varying from 2 to 10. 
the 


diseased 


operation. Frequently 


from 2 to 3 are obtained. 
increases in 
surface of the 
feet are obtained preoperatively with 
and 


lumbar ganglionectomy. 


Fairly comparable 


temperature 


following 
This 


is still under study and the data 


t 


fever postoperatively 


ques- 
tion 


are al best only appr imate. 


Surgery of the extremities 


ger) (3). 
The choice of the area for amputation 
depends on the condition of the vascu- 
lar supply of the extremities. Fingers 
can usually be successfully amputated 
regardless of the amount of oblitera- 
tion in the ulnar or radial arteries. [n 
this series the disease was never suf- 
ficiently extensive to require the am- 
putation of hands or arms. Toes can 
be successfully amputated in only a 
small group in which the arteries in 
the feet are pulsating normally and 
the skin proximal to the toes is not 
discolored or edematous. The study 
of a large group shows that incision 
of toes or removal of toe nails is 
never successful and always necessi- 
tates higher amputation. Amputation 
below the knee is successful in 80 per 


cent of all cases of thrombo-angiitis 
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Fic. 1. Foreign protein reaction in thrombo-angiitis obliterans. The skin temperature 
of the right great toe has increased 3.5°C more than the oral temperature. A comparable 
increase would probably follow lumbar ganglionectomy. 
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obliterans regardless of the condition 
of the pulsations in the popliteal artery 
provided that the gangrene does not 
involve the leg and extensive lymph- 
angiitis or edema is not present. This 
does not agree with the opinion of 
other workers who maintain that am- 
putation should always be carried out 
above the knee. The good result in 
our series is partially due to the pre- 
cperative and postoperative medical 
care, consisting of the almost continu- 
ous application of heat by means of 
the carbon-filament lamps arranged in 
an arch over the bed and the intra- 
venous injection of small amounts of 
foreign protein; both of these meas- 
ures increase the blood supply of the 
stump and promote healing. Amputa- 
tion the knee should be re- 
served for cases in which amputation 


above 


below the knee has been unsuccessful 
and those in which the patient is un- 
willing or in too poor physical condi- 
tion to take the risk of a second op- 
eration, if lower 
level has been unsuccessful. 


amputation at a 


PROGNOSIS 


The relation of early recognition to 


the ultimate outlook of cases of 
thrombo-angiitis obliterans cannot he 
too strongly emphasized. The pres- 


ence of gangrene militates greatly 
against a favorable prognosis but this 
can be avoided in a great many cases 
by the early recognition of the dis- 
institution of rational 


This 


and the 
therapeutic methods. 
brought about by the education of the 


ease 
can be 
general practitioner and the ortho- 
pedist, who see these cases in their in- 
cipiency. Palpation of the usually pul- 
effi- 


sating arteries, the circulatory 
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ciency test, and the recognition of 
symptoms due to an impaired supply 
of blood will give the clue to the na- 
ture of the disease and usually estab- 
lish the diagnosis in the early stages. 
The long the first 


symptoms and the occurrence of gan- 


period between 


grene, during which time inadequate 
or irrational treatment is tried, shows 
plainly how often the first symptoms 
are misinterpreted. 

Thrombo-angiitis obliterans is ap- 
parently a self-limiting disease, as the 
obliterative process eventually stops. 
The usual clinical course is not that of 
progressing to 


arterial insufficiency 


cangrene but rather that in which ar- 


terial obliteration and the establish- 
ment of circulation in the old thrombi 
and by new collateral channels run 


hand in hand. The new arterial chan- 
nels increase with time and eventually 
the limb will obtain a fair degree 


of arterial compensation. Trophic 
changes, as gangrene and ulcers, occur 
in the stage before arterial compensa- 
tion is established and when present 
greatly augment the unfavorable prog- 
nosis as amputation is required before 
adequate new circulation is present. 
Severe rest-pain adds to the dark out- 


look as 


are unsuccessful in many cases and 


medical measures for relief 


amputation is required. Edema inter- 
feres with healing when small ulcers 
are present and may prompt a deci- 
sion to amputate at a higher level as 
eood healing does not occur in an 
edematous limb. The economic factor 
has much to do with the prognosis. 
Patients with inadequate means can- 
not take long periods of medical treat- 
ment, and amputation is frequently 
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the best solution. Patients with simi- 
lar symptoms but economically better 
off can have sufficient periods of rest. 
The following considerations decide a 
favorable prognosis: (1) early recog- 
nition, (2) persistence with rational 
treatment to increase the circulation, 
(3) care to avoid all types of trauma, 
and (4) impressing on the patient the 
chronic nature of the disease and the 
need for constant treatment. 


SUMMARY 


Additional experience with throm- 
bo-angiitis obliterans has tended to 
favor conservative treatment. Close 
codperation of the medical and sur- 
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gical staff have made possible ampu- 
tations at a lower level and successful 
healing of trophic lesions. Amputa- 
tion has been averted in many cases }y 
carefully and persistently carrying out 
medical and physical measures for 
long periods. The control of pain by 
the injection of foreign proteins, and 
the induction of vasodilatation, hy 
lumbar ganglionectomy in carefully 
selected cases, have likewise reduced 
the number of amputations. 

The recognition of this disease in 
the early stages is of utmost impor- 
tance, as gangrene and similar serious 
sequelae can be prevented in a large 
number of cases when the vascular 
nature of the disease is understood. 
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The Effect of Cholecystectomy On 
Gastric Acidity* 


Howarp R. Hartman, M.D., AND ANDREW B. Rivers, M.D., Division of 
Medicine, Mayo Clinic, Rochester, Minnesota 


UCH has been written con- 

cerning the influence of the 

various diseases of the gall- 
bladder on gastric acidity, and it has 
usually been contended that there is 
a tendency to lowered acid values in 
such cases. There are many factors, 
both physiologic and pathologic, that 
influence gastric acidity. So true is 
this that at the Mayo Clinic we have 
come to regard only the extremes in 
acid values as significant, and even 
at these we are inclined to look ask- 
ance. The physiologic variations may 
be wide, or certain transient unim- 
portant pathologic processes exert a 
powerful influence on gastric acidity. 
Migraine frequently is associated with 
anacidity, and the same is true of un- 
favorable psychic influence occasioned 
by the fear of gastric intubation. Un- 
less there is a more or less constant 
tendency toward one extreme in any 
pathologic process it is hardly safe to 
assume that such a disease is exerting 
an influence on the gastric secretions. 
Even the time-honored opinion that 
anacidity is associated with carcinoma 
of the stomach is open to skepticism. 


*Submitted for publication January 25, 


1928. 
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Friedenwald corroborated a statistical 
study made by one of us (2) to the 
effect that practically half of the le- 
sions of the stomach, proved at opera- 
tion to be carcinomatous, were found 
in cases in which free hydrochloric 
acid was present in varying amounts 
up to hyperacidity. Clinical records 
show great variation in free hydro- 
chloric acid values in gallbladder dis- 
ease. No importance can be placed 
on this acidity in making a differential 
diagnosis or in anticipating the in- 
tensity of the pathologic change. 
Diagnostic emphasis has been placed 
by others on the curve of the frac- 
tional analysis in gallbladder disease. 
It is stated that the curve does not 
rise but remains low or falls with 
each succeeding aspiration. This sup- 
ports the contention of those who 
maintain that low acid values are sig- 
nificant in gallbladder disease. To 
our minds the curve of gastric acidity 
appears to be of no practical value. 
Extremes in titration values alone are 
A single aspiration may 
It is not our purpose 


significant. 
not reveal this. 
in this article, however, to enter into 
a controversy relative to the value of 
a single total aspiration as against 
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the fractional aspiration as a means 
of determining the true acid content 
of the stomach. We wish to report 
only the effect of cholecystectomy on 
the acid values. It has been intimated 
by Rost that cholecystectomy reduces 
gastric acidity. In speaking of the 
effects of cholecystectomy he says that 
there is diminution in the pancreatic 
secretion, and that “only about one- 
third of the normal amount of bile 
plus pancreatic secretion is discharged 
. This inadequacy of pancreatic 

and bile secretion in its turn leads to 
a stasis of food in the duodenum, 
which reflexly diminishes the hydro- 
chloric acid production in the stom- 
ach. This is probably the best ex- 
planation for the resulting hydrochlo- 
ric acid deficiency which now causes 
numerous general disturbances.” De- 
Takats reports two cases in which low- 
er gastric acids were found after chole- 
cystectomy and cites Hohlweg who re- 
ported 83.3 per cent of cases of hypo- 
acidity or anacidity after cholecystec- 
tomy. He quotes extensively from 
the literature and concludes: “The 
theoretical basis of this procedure 
(cholecystectomy for hyperacidity) is 
far from being clear and it is hoped 
that greater interest in this question 
may be aroused by this publication.” 
Meyer, Ivy, and McEnery, from ex- 
perimental work, report, “Our ob- 
servation, however, would lead us to 
the view that the removal of the gall- 
bladder per se is not the cause of 
achylia or anacidity when it occurs.” 
This study was made in an attempt 
to prove or disprove by statistical re- 
view the impressions regarding the 
effect of cholecystectomy on gastric 
acidity. It was decided to compare 


the gastric acidity before cholecystec- 
tomy to that found after the gall- 
bladder had been removed. One hun- 
dred consecutive cases with available 
data were studied. In some instances 
a single aspiration of the stomach 
contents comprised the total observa- 
tion of acid values. In others a frac- 
tional analysis was made. When this 
was done the highest titration avail- 
able in the series of aspirations was 
accepted. Thus the highest preoper- 
ative values of acidity, whether from 
fractional or single aspirations, were 
used and similar readings of post- 
operative estimations of acid were 
compared with these. The postoper- 
ative analyses were not made shortly 
after the operation. In some cases 
the postoperative titrations were car- 
ried out two years after the opera- 
tion. There is a possibility of ex- 
treme variations in the curve of any 
fractional analysis or in single aspira- 
tions under circumstances thought to 
be constant. This instability of gastric 
titration values must necessarily 
somewhat limit the usefulness of this 
report. The average result of a series 
of cases, however, should be of some 
value. 

The continuous line shown in 
Chart I represents the curve of the 
amount of free hydrochloric acid in 
these 100 cases arranged in sequence 
of increasing titration values. Each 
block represents the acid value ob- 
tained in one case. The interrupted 
line represents the tabulations of the 
postoperative acidity as compared 
with the preoperative acidity in each 
case. Every perpendicular column, 
therefore, includes two readings, one 
the preoperative acidity and the other 
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the acidity obtained some time after 
the gallbladder has been removed. To 
illustrate, in the first case the pre- 
operative acidity was 6 and the post- 
operative acidity was 56. In the sec- 
ond case the preoperative acidity was 
8 and the postoperative 20. It has 
already been mentioned that the con- 
clusion reached is that the acid values 
are low in cholecystic disease. Chart 
1 shows, however, that in 38 per cent 
of the 100 cases the free acid values 
were evenly distributed from 6 to 40; 
in sixty-two the free acid values were 
evenly distributed from 40 to 90. The 
difference of preoperative and post- 
operative acid values, for increased as 
well as decreased acidity, varied 
greatly. The maximal decrease was 
53 points (Case 84). The maximal 
increase was 50 points (Case 1). In 
nine cases values were identical, as is 
more clearly seen in Chart 2. 

In the second grouping the increase 
or decrease in acid values after chole- 
cystectomy was charted from a base 
hne (Chart 2). In fifty-one cases the 
acidity was lowered from 2 to 53 
points, with an average decrease of 
15.I1+1.2, represented by the portion 


of the chart marked A B. In nine 


cases there were identical values be- 
fore and after operation as indicated 
by B C on the chart. In the remain- 
ing forty cases, comprising part C B 
of the chart, there was an increase in 
the acidity varying from 2 to 50 
points, with an average increase of 
13.0+1.0. Thus the difference be- 
tween the average decrease, 15.1, and 
the average increase, 13.0, is 2.1. The 
probable error is 1.56. This probable 
error obliterates the difference. 

From such a study it seems obvious 
that gastric acidity is not consistently 
altered in any one direction by chole- 
cystectomy. From a study of aver- 
ages with the probable error, there is 
no change in the free hydrochloric acid 
before and after cholecystectomy. It 
may be concluded that cholecystec- 
tomy does not alter gastric acidity. 
Exception to this statement may logic- 
ally be taken when it is considered 
that the postoperative titrations were 
taken when the patients were still ill 
following cholecystectomy, and some 
pathologic process may have _ been 
present to affect the acidity, yet with 
such an even distribution of increased 
and decreased acidity after operati 
the objection would be illogical. 
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The Embryohormonic Relations of the 
Pituitary Gland to Mesenchymal Tissues 


3y Ropert C. MoERLIG, 


HE control which the pituitary 
exercises over the tissues of me- 
senchymal origin is no less strik- 
ing than that which the thyroid exer- 
cises over the ectoderm (1). In this 
article I present the clinical and ex- 
which supports 


perimental evidence 


this thesis. 


From the mesenchyma are derived 
the following tissues: 


1. Connective tissue. 

(a) Bone. 

(b) Cartilage. 

(c) Dentin and 
teeth. 

Lymph glands. 


cementin of 


3. Spleen. 

1. Blood vessels. 
Blood. 

Fat cells. 

Smooth muscle. 
Renal cells. 
Suprarenal cortex. 


is to be emphasized that the pit- 
itself not 
from the mesoderm but is an etoder- 


tuitary gland is derived 
mal tissue and as such is influenced by 
the thyroid gland which has a selec- 
tive action on ectodermal tissues (1). 

Calling to mind the tissues of me- 
senchymal origin, it is easy to under- 
stand the symptomatology of pituitary 
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disease. Proof of this selective action 
will go far toward the understanding 
of endocrine relationships and the in- 
terpretation of involving 
signs and symptoms which arise from 


diseases 


the mesenchymal tissues. 

We will now discuss seriatim, the 
tissues involved in pituitary disease. 
It is quite obvious that all the data 
concerning each individual tissue can- 
not be submitted in a single article. 
hypo- 
pur- 


Hypopituitarism exemplifying 
pituitary function, the 
pose of illustrating mesenchymal tis- 


serves 


sue relationships. The earlier in life 


this hypopituitarism manifests iself, 
the more marked is the mesenchymal 
tissue involvement and the greater its 


non-development. Some of the mes- 


enchymal tissues are involved to a 


greater degree than others, bearing 


the brunt of the effect. As previously 


emphasized this can be understood on 


a basis of constitutional inheritance 


characteristics. (1) 


Degenerative changes with hypo- 
function will uniformly be found in 
the mesenchymal tissues in hypopitui- 


tary states. 


Connective Tissue—In_ hypopitui- 
tarism the connective tissue is not 
well developed. This condition is 
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well-known in the Froehlich type of 
hypopituitarism. 


Bone and Cartilage—Beck (2) 
says that one of the important func- 
tions of the pituitary gland is to 
stimulate connective tissue growth, 
especially that of bone. Hypophyseal 
insufficiency, therefore, leads to un- 
dergrowth and defective skeletal de- 
velopment. X-ray studies of the ter- 
minal phalanges generally show per- 
sistent epiphyseal lines. These marked 
changes in the osseous and cartilage 
systems in pituitary insufficiency early 
in life frequently results in dwarfism. 
The development of the bone nuclei 
is markedly delayed. Because of this 
relationship of the pituitary and bone 
development, it is natural to assume 
a pituitary etiology for many bone 
diseases. Osteogenesis imperfecta is 
believed by some to be due to pitui- 
tary insufficiency. Bauer (3) study- 
ing the changes in osteogenesis im- 
perfecta, noted that all mesenchymal 
tissues, such as bone, cartilage, blood 
vessels and hematopoietic organs were 
affected. Chondrodystrophy and the 
progressive muscular dystrophies are 
other examples of affections limited 
to mesodermal structures, Bauer (4a) 
believes that a constitutional anomaly 
is usually present in these diseases ex- 
plaining in this way that infantile 
hypopituitarism does not give the 
characteristic picture of an idiopathic 
bone fragility. Denker (5) believes 
that the bone changes in otosclerosis 
are due to pituitary disturbance. It 
will be remembered as noted in the 
previous article that the mesodermal 
bony labryinth surrounds the epithe- 
lium of the labryinth. 


Keith (6) believes that the anterior 
lobe of the pituitary renders osteo- 
blasts hypersensitive to the various 
stresses which fall on the human 
skeleton during life. It is interesting 
to speculate concerning the influence 
exerted by the pituitary on racial 
characteristics, particularly the osse- 
ous development in racial pygmies 
and giants. 

In the later stages of the growing 
period growth may suddenly become 
arrested and the infantile changes are 
permanent, the epiphyses remain un- 
united and so the long bones are 
underdeveloped. 

The larynx also does not mature, 
males having and retaining a puerile 
type of voice. 

The influence of the pituitary on 
bone and cartilage development is 
generally accepted and unquestioned. 


Dentin and Cementin of Teeth— 
The dentin and cementin of the teeth 
are poorly developed or not at all 
present. Engelbach and Tierney (7) 
have emphasized these changes in the 
dentin and cementin. Ridging and 
hollowing are frequent. 

Experimentally induced hypopitui- 
tarism in young dogs produces a per- 
sistent first dentition. Bauer (4b). 
Wheelon (8) discusses at length 
hereditary and endocrine influences on 
the congenital absence of the upper 
lateral incisor teeth. The first two 
cases were apparently hypopituitary, 
the third hyperpituitary with widely 
spaced teeth and absent lateral in- 
cisors but from the evidence Wheelon 
presents, this case shows signs of a 
lessened pituitary function, (loss of 
libido, weakness). He concludes that 
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apparently congenital defects of the 
upper lateral incisor teeth are rather 
common. 

In Simmond’s disease (cachexia hy- 
pophyseopriva) loss of teeth is very 
frequent. 

Lymph Glands.—The lymph glands 
are small and hypoplastic in hypopit- 
uitarism. The hypoplastic lymph 
glands are no doubt related to the 
hypoplasia of the whole hematopoietic 
(bone, spleen, blood vessels 
The hypopituitary individual 


system 
etc. ) 

not infrequently has enlarged lymph 
‘ centers” in 


glands with “exhaustion 


the lymph nodes. 


Spleen—As_ previously mentioned 
the spleen partakes in the hypoplasia 
Falta 


(ga) describes the small spleen seen 


of the hematopoietic system. 


in pituitary insufficiency. 
Blood Vessels —The_ blood 

hypopituitarism. 

These 


vessels 
are hypoplastic in 
This applies to all three coats. 
individuals bruise very easily, slight 
injury such as a slap on the arm, pro- 
duces a hematoma. 

The work of Krogh (10) is of in- 
terest in this connection. From ex- 
periments on frogs, he suggests that 
the normal function of the pituitary 
hormone is to maintain the capillary 
tonus. This work emphasizes the po- 
sition he took with Harrop and Reh- 
(11) that the pituitary con- 


secretes a 


berg 

stantly substance which 
circulates in a low concentration and 
maintains the tonicity of the capil- 
laries. This is important in relation 
to hypertension, arteriosclerosis, arte- 
ritis and other blood vessel disturb- 


ances. 
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Hypotension is the rule in hypopit- 
Bloch (12) from 


data at hand, and from therapeutic re- 


uitarism. assumes 
sults with pituitary extract that end- 


arteritis obliterans is caused by lack 


of pituitary substance. 


Kopf (13) found in three patients 


with Raynaud’s disease that injec- 
tions of “hypophysin” resulted in 
almost immediate relief of the cya- 
nosis, 

Pribram (14) found an enlarged 


sella turcica in Raynaud’s disease. 
Pituitary preparations were used with 
marked success and it was deemed 
probable that pituitary extract exerts 
a regulating influence upon blood ves- 
sel tone. 


It has been demonstrated by Wee 


that (blood 


vessels) is developed from the mes- 


(15) the pia-arachnoid 
enchyma and its importance in the 
formation of cerebro-spinal fluid has 
been established. Weed and Cushing 
(16) show that pituitary extract pro- 
duces an increase of 
fluid. 


clinically 


cerebro-spinal 
Use of this fact has been made 
for the relief of lumbar 
puncture headache. 

Cassirer (17) cites a list of obser- 
vations of coincident Raynaud’s and 
pituitary disease. Henius (18) noted 
the disappearance of capillary spasm 
following the use of pituitary treat- 
pituitary tumor 
Bloch (12) 


cites a case of Raynaud’s disease with 


ment in a case of 


with Raynaud’s disease. 


pituitary involvement which was bene- 
He be 


lieves that all cases of Raynaud’s dis- 


fited by pituitary injections. 


ease should receive pituitary injec- 


tions. 
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Blood.—lf{ the blood as a whole is 
related to the state of the pituitary, 
then hypopituitarism should result in 
a lessened blood volume and a lessen- 
ing of the blood elements. 

Brown and Keith (19) conclude 
that the circulating blood and plasma 
volumes, when compared to body 
weight are smaller in obese, (hypo- 
pituitary) ?, than in normal persons. 
The fat metabolism is slowed through 
lack of pituitary secretion and there- 
fore the hypopituitary individual 
stores his fat instead of burning it up. 
Reference is made here to the fact 
that the fat cells are mesenchymal in 
origin and intimately linked with the 
state of the pituitary gland. The 
obesity of hypopituitary individuals is 
well-known. Collins and Baudot (20) 
from their work on the guinea 
pig, believe that if the conditions de- 
scribed are found in other animals, 
we may conclude that the embryonic 
pituitary has a hematopoietic function. 
Watrin (21) found erythropoietic 
centers in the pituitary of the preg- 
nant guinea pig and he concludes that 
other conditions than gestation give 
rise to erythropoietic centers in the 
pituitary. 

It is natural to infer that the pitui- 
tary should influence the blood if we 
note its relation to bone-marrow. The 
reticulo-endothelial cells are mesen- 
chymal in origin and for this reason 
the relation of the pituitary to these 
cells is very important. Cholesterol 
injected into the blood stream is taken 
up by the reticulo-endothelial cells. 
Such cells, called by Aschoff (22), 
pseudoxanthoma cells, appear with 
disturbed fat metabolism, as in lip- 


emia, diabetes, icterus, xanthelasma 
and chronic cholecystitis, and suggest 
a normal part played by the reticulo- 
endothelial system in fat metabolism. 
I mention here, this relation of 
reticulo-endothelial system to blood 
formation and fat metabolism in order 
to emphasize the intimate association 
of all mesenchymal elements. Ainslee 
and I (23) have shown that injections 
of posterior pituitary extract into 
rabbits over a course of ten days in- 
creases the blood cholesterol approxi- 
mately thirty per cent, again showing 
the relation of the pituitary to lip- 
oidemia. 

“The circulating blood contains 
cholesterol esters in the plasma, while 
the sterol itself is present in the red 
corpuscles. Here it is assumed to 
protect the erythrocytes against the 
action of hemolytic substances which 
unless counteracted, might tend to 
cause anemia through excessive hem- 
olysis” (24). 

Cholesterol is believed to be con- 
cerned in various immunologic reac- 
tions though its functions therein can- 
not at present be defined. McNee and 
Prusik (25) have shown that the 
Kupffer cells (reticulo - endothelial! ) 
and not the liver parenchyma manu- 
facture bile pigments. 

Injections of posterior pituitary ex- 
tract increase the coagulation of the 
blood, and the non-coaguability of the 
blood in hemophilia is decreased by 
this extract in vitro, whereas anterior 
lobe extract has the opposite effect, 
(26-27). This may be, however, a 
tissue coagulin effect. 

Hypopituitary individuals are ane- 
mic. This is agreed upon by most 
authors, (Falta, (gb), Biedl, (28). 














Embryohormonic Relations of the Pituitary Gland 567 


Rauer, (4c) and many others). These 
are the ‘“‘pasty” looking individuals 


whose appearance probably results 
from a combination of blood, lym- 


phatic and obesity factors. 


Fat Cells —Hypopituitary states re- 
sult in a lessened metabolism with 
consequent increased deposition. Ex- 
perimentally induced hypopituitarism 
also results in lessened fat metabolism 
with increased fat development. 

The thought suggests itself that an 
increased pituitary secretion over a 
period of time would result in in- 
creased blood cholesterol and may be 
an etiologic factor in diseases involv- 
ing cholesterol metabolism. <Ainslee 
and I (29) have attempted to show 
that diseases involving cholesterol 
metabolism such as diabetes mellitus, 
atherosclerosis, certain types of ne- 
phritis, cholelithiasis and others, have 
important relations to states of pitui- 
tary hyperfunction and exhaustion. 

Coope and Chamberlain (30) found 
that injections of posterior lobe ex- 
tracts (using rabbits and rats) is 
followed by a well-marked increase in 
the amount of fatty acid in the liver. 

Raab (31) found that the high 
blood fat of starving dogs was re- 
duced through injections of “pitui- 
trin” and pituglandol.” This shows 
that the pituitary aids the cells in 
utilizing fat. 


Smooth Muscle—Perhaps the easi- 
est way to show the selective action 
of pituitary secretion on smooth mus- 
cle is through the pharmacologic ac- 
tion of posterior lobe injections. This 
is such a_ well-known action that 
everyone is familiar with it. I need 
but mention the contractile effect it 


has on the smooth muscle of the 
uterus, bladder and intestines. Zon- 
dek (32) found that posterior lobe 
extract after a preliminary inhibition, 
caused increased peristalsis of the in- 
testine. He believes that the posterior 
lobe secretion exerts a regulatory ef- 
fect on peristalsis. Consequently in 
hypopituitarism it would be expected 
that the tonus of the smooth muscle 
would be diminished. Abel (33) iso- 
lated a very pure tartrate from the 


pituitary which is from 1000-1250 
times stronger than acid histaminphos- 
phate. This affects the smooth muscle 


in very great dilutions. 


Renal 


sults in polyuria and not infrequently 


Cells —Hypopituitarism _re- 


produces diabetes insipidus. That pos- 
terior pituitary extract has an effect 
on renal cells is well-known. Whether 
this is a diuretic effect or antidiuretic 
settled. No doubt dosage, 
purity of the product, the state of the 


is not yet 


renal cells, and other factors account 
for the differences. The concern here 
is that the renal cells are affected by 
pituitary secretion. 

In diabetes insipidus posterior lobe 
extract has an antidiuretic effect if 
lessening of the urinary output is as- 
sumed as showing this. An appar- 
ently paradoxical situation is present. 
If the pituitary hormone is essential 
for proper renal function, then its 
lack, such as in diabetes insipidus, 
would result in renal cell hypofunction 
with water and mineral salt loss. 
These are essential to body economy. 
Injection of the hormone stimulates 
the renal cells to activity with a con- 
sequent retention of water and min- 
erals, in other words antidiuresis is 
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produced. That the action of pos- 
terior extract is on the renal epithe- 
lium and independent of the systolic 
pressure has been proven by Hoskins 
and Means (34). 

Skubiszewski (35) studying the 
micro-physiology of the pituitary in 
connection with polyuria, in parenchy- 
matus idiopathic nephritis, came to the 
conclusion that the polyuria may be 
referred to the pituitary. There is a 
relation between an increase of baso- 
phil leucocytes with deep penetration 
in the posterior lobe of the pituitary 
and hyperfunction of these cells. He 
believes that hyperfunction of the pit- 
uitary is responsible for the polyuria. 
It might also be due to the failure of 
the tubules to concentrate the urine 
and this again might be a result of pit- 
uitary depression. Falta (ge) says that 
the polyuria may be referred to a 
temporary irritation of the posterior 
lobe through a growing adenoma of 
the anterior lobe. This conception, he 
says, may explain the fact that such 
polyurias also frequently occur in tu- 
mors of the hypophysis of other sorts 
that are associated not with phenom- 
ena of hyperfunction of the hypophy- 
sis but on the contrary with those of 
insufficiency. It is evident that poly- 
uria is found in hypo and hyperpitui- 
tarism. 

3erblinger (36) studying the pitui- 
tary in nephritis found a distinct in- 
crease of basophil cells in the pituitary 
in 66.7 per cent of nephritics and an 
appreciable increase in 31.1 per cent. 
Hoeppli (37) also verified this baso- 
philic increase. This may be an effort 
toward compensatory hypertrophy. 

Jungmann and Zondek (38) believe 
that in the condition known as habitual 
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oliguria, the pituitary gland plays a 
leading role. 

The concentration of chlorides in 
the urine is greater while pituitary ex- 
tract exerts its effect; this effect is 
primarily renal, changes in the blood 
are secondary, (Fromherz (39).) 

McFarlane (40) 
pituitary accelerates resorption from 
the tubules by direct action on tubular 


believes that the 


cells and not by any vascular change. 
Starling and Verney (41) 
that in dogs, posterior extract, through 


found 


its action on the kidney, produces an 
increase of chloride excretion and a 
decreased water output. Noguchi 
(42) experimenting with frogs also 
found this to be true. 

Biedl (28) quoted Ide to the effect 
that the pituitary is an older sister 
of the genito-urinary apparatus. It 
has been shown that apituitarism is 
associated with aplasia of the suprare- 
nal cortex and mal-development of 
the genito-urinary tract. 

Lathrop (43) 
renal dwarfism in which there was a 
marked retardation of development of 
the epiphyses, especially at the wrist. 
The kidneys were both distorted 
pieces of tissue which externally 
hardly resembled kidneys. No m2- 
tion is made of the state of the pitui- 
tary. Some of the symptoms while 
possibly due to the malfunction of 
the kidneys, are suspiciously _ like 
hypofunction of the pituitary, wiz 
late onset of menstruation, no sec- 
ondary sex characteristics, polydipsia, 
polyuria, dwarfism, retardation of 0s- 
Even the drowsiness, while 


reports a case of 


sification. 
most likely renal in origin, is like pit- 
uitary narcolepsy. 
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Freund (44) has reported a case of 
brain tumor in the region of the pit- 
uitary, that had a very high blood 
nitrogen, 


270 mgm.) At autopsy no 


kidney lesion was found. This case 
illustrates the fact that depressed 
tubule function might be expected to 
result from interference with pitui- 


tary function. 


*Suprarenal Cortex.—The suprare- 
nal cortex is developed from the coel- 
omic epithelium of the mesoderm in 
contrast to the medullary portion 
which has its origin in the sympatho- 
chromaphil tissue of the ectoderm. 

In hypoplastic states of the pitui- 
tary, hypoplasia of the suprarenals is 
found. Total aplasia of the suprare- 
nals is found in anencephaly, hemice- 
phaly, and other failure of brain de- 
velopment. Ziegler (45) cites several 
cases of anencephaly and hemicephaly 
associated with aplasia of the suprare- 
(46) noted that the 
suprarenals were hypoplastic only in 


nals. Zander 


defects of the anterior portion of the 
brain. This is because the anterior 
cerebral defects include the pituitary 
cland, which would, therefore, ac- 
count for the suprarenal defect. 

Why would there be any difference 
between anterior and posterior brain 
defects ? 

Kohn (47) believes that the supra- 


renal hypophlasia is secondary to 


Defects are 
found in the infundibulum and pars 


changes in the pituitary. 


‘Some of the remarks on the suprarenal 
cortex are taken from a previous article. 
Moehlig, R. C. The Selective Action of 

Suprarenal Cortex Secretion on Mesothel 
lal Tissues. Am. J. Med. Sc. 168, Oct. 


553-565, 1924. 
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nervosa. The epithelial portion also 


shows changes. There is scarcity of 


oxyphil and large basophil cells 


browne (48) studied five anence- 
phalic fetuses. He was struck by the 
constancy with which the thymus, 
suprarenals and ovaries were 
' 


in association with the anencephaly. 


Commenting on Browne’s work an 
editorial in the British Medical Jour- 
nal (1920, 2, 828) says: “The 
rigorous search on the basis crani of 
his anencephalic fetuses showed abso- 
lutely no trace of a pituitary gland. 
The syndrome consisting of protrud- 
ing tongue and eyeballs, nasal aquil- 
inity, obesity, thymus hyperplasia, 
hypoplasia 
body and 


agrees in the main with the 


supprarenal and_ genital 


and stunted growth of 
limbs, 
features of what are called hypopitui- 
tarism and apituitarism.”” (See also in 


this connection Niemann’s Disease, 
Christian’s Syndrome, Paget’s Disease 
of the skull, etc.) 

from his 


Barlow (49) study of 


four anencephalic fetuses could not 
verify the absence of the pituitary. It 
must be noted however that apituit- 
arism is present when the 
portion of the brain is involved. In 
Zanders 43 cases of anencephaly the 
suprarena 


those cases which include the anterior 


portion of the brain. We may con 


clude that in those cases of ( 
1 7 7 7 
phaly whi incl e |] ry 
o] nd t the ( \ h i the 
T 
suprarenal cortex is hypoplastic. It 1s 
apparent that some anencephalics do 


not have 
do not show the syndrome completely 
Parlow’s four cases were probably of 


this type. 
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Covell (50) whose work was done 
on 32 fetuses summarizes from his 
studies as follows: 


1. An hypophysis is present in an- 
encephalic fetuses. 


2. It is extremely variable in 
weight. If the weight is corrected for 
vascularity, it is usually less than the 
weight of the normal fetal hypophysis 
which has also been corrected. 


3. The pars nervosa is lacking in 
the majority of cases. When present 
its relative and absolute volumes are 
considerably less than those of the 
normal. 


4. The pars intermedia is variable 
in both occurrence and volume. 

No mention is made of the state of 
the suprarenals and this is of prime 
importance in the matter under dis- 
cussion. 

Ballantyne (51) described 45 anen- 
cephalic fetuses and states that the pit- 
uitary rarely occurs. Schwalbe (52), 
Haberfeld (53), and Wrete (54) 
found the pituitary to be present. 
Mausch (55) also found it to be pres- 
ent but abnormal, some of the pitui- 
taries consisting only of two lobes. 

Bauer (4d) says that it is still un- 
decided whether the brain develop- 
ment suffers because of suprarenal 
non-development with consequent lack 
of lipoid substance for brain develop- 
ment or whether as Zander maintains 
with Thomas, that the anterior portion 
of the brain is essential for suprarenal 
development. My position is that the 
anterior part of the brain involves the 
pituitary with the resulting suprarenal 


involvement. 


The pituitary and suprarenal cortex 
relationship is important because both 
are of prime importance in lipoid met- 
abolism. 

We may conclude that in anence- 
phaly there is a varying amount of 
pituitary pathology which is often as- 
sociated with concomitant suprarenal 
cortex involvement. In the following 
paper of this series, the suprarenal 
cortex will be shown to have selective 
action on mesothelial tissues of which 
the sex glands and skeletal muscles are 
important components. It will be 
readily understood from this that pit- 
uitary hypoplasia with suprarenal hy- 
poplasia would result in sex gland and 
skeletal muscle hypofunction. This is 
well borne out clinically in pituitary 
insufficiency with the well marked 
sexual underdevelopment and muscu- 
lar fatigue. 

Hyperpituitarism and the Mesen- 
chymal Tissues.— The mesenchymal 
tissues show evidence of increased ac- 
tivity in hyperpituitarism. It is em- 
phasized that not all the evidence 
which favors the selective action of the 
pituitary on these tissues will be sub- 
mitted. This would merely be a mo- 
notonous repetition. 

Connective Tissue-——The connective 
tissue in hyperpituitarism is definitely 
decreased. Connective tissue increase 
in the internal organs is found in ac- 
romegaly. Small and large fibromas 
and warts are frequently seen in ac- 
romegaly (Bauer, 4e). The combina- 
tion of acromegaly with Von Reck- 
linghausen’s neurofibromatosis is see! 
very frequently. 

Bone.—Everyone is familiar with 
the increased bone deposition pre 
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in hyperpituitarism. The bone changes 
in gigantism and acromegaly which 
form such an important part of the 
clinical picture are examples. The 
sites for the muscle insertions are also 
skull, jaw, 


enlarged. The breast, 
spine, pelvis and extremities partake 
of the bone changes. Bassoe (56) 
gives the skeletal changes in detail. 
The characteristic spade hand due to 
phalangeal changes is also a feature of 


hyperpituitarism. 


Cartilage—Marked changes in car- 
tilage formation of a hyperactive na- 
ture are the rule. Due to the cartilagi- 
nous overgrowth of the larnyx, the 
voice becomes very deep and resonant ; 
this is also true of the female. Zondek 
(57) cites a case of a woman whose 
voice was soprano before the onset of 
acromegaly and became a bass voice 
after the onset. Jackson (58) gives a 
detailed description of the laryngosco- 
pic appearances in four acromegalic 
individuals. The cartilages of the ears, 
nose and ribs also enlarge. Achondro- 
plasia is probably associated with pit- 
uitary disturbance. 


Dentin and Cementin of Teeth.—In 
hyperpituitarism the dentin and ce- 
mentin of the teeth is very well devel- 
oped. Engelbach and Tierney (7) 


emphasize the development of the 
dentin and cementin of the teeth in 


hyperpituitarism. 


Lymph Glands.—General lymphoid 
hyperplasia is found in hyperpituitar- 
‘sm. Bauer (4f) is inclined to as- 
cribe the lymphocytosis and eosino- 
philia of hyperpituitarism to the pitui- 
tary. He cites an operative case of 


acromegaly with 7,300 leucocytes, 44 


‘ 


per cent lymphocytes and 17 per cent 
eosinophiles. Well pronounced status 
lymphaticus as found in several autop- 
sies is reported. Goldstein (59) re- 
ports a case of acromegaly with lym- 
phatic leukaemia in which there was 


splenomegaly with lymphomegaly. 


Spleen. — The 


presenting a definite hyperplasia. Falta 


spleen is enlarged 
I £ 


(9c) says that the enlargement of the 
spleen is a partial manifestation of the 
enlargement of the lymphatic appara- 
tus. In fact the whole reticulo-endo- 
thelial system shows evidence of hy- 
peractivity. 


Blood Vessels.—There is an unani- 


mous opinion among writers concern- 
ing the state of the blood vessels in 
hyperpituitarism, especially in acrom- 
egaly. Arteriosclerosis is one of the 
earliest changes noted in acromegaly. 
Earlier authors (Klebs, 60; Brooks 
60) lay great stress on the changes in 
the blood vessels which they maintain 
are among the earliest observed. Bas- 
soe (61) states that there is a general 
dilatation of the blood vessels with 
sclerotic changes. Falta (oc) finds 
that the vascular system in the later 
stages of acromegaly almost always 
show changes. A slight grade of arte- 


riosclerosis develops. Microscopical 
examination shows that the three vas- 
cular coats are involved in_ these 
changes and that the media becomes 
poor in muscle fibers. Borchardt (62) 
also reports arteriosclerosis as a con- 
stant change with likewise increased 
blood pressure often to 200 mm. Hg 
or more. Bauer (4c) reports arterios- 
clerosis. Cholesterinemia is found in 
nondiabetic as well as diabetic arteritis 


and in hypertension. Reference is 








i 
H 





RI. Ci hina ans at 


eaten 











572 Robert C. Moehlig 


again made to the previous article on 
the pituitary and cholesterol metabol- 
ism in which this is discussed more in 
detail, (23). 


Blood.—In hyperpituitarism an in- 
creased -blood volume is frequently 
found. Bassoe (53) says that the blood 
is often found at necropsy to be in- 
creased in quantity. Polycythemia may 
occur. Certainly in the early stages of 
hyperpituitarism increased blood vol- 
ume would be expected. One is re- 
minded of the large built individuals of 
hyperpituitary build who are plethoric, 
with florid compiexion and are candi- 
dates for nephritis, hypertension, diabe- 
tes and their resulting complications. 
The cosinophilia that is present in hy- 
perpituitarism is especially interesting. 
This finding, together with the lym- 
phocytosis is reported frequently. 


Fat Cells.—From a_ theoretical 
standpoint, the fat metabolism would 
be increased. Hypercholesterinemia is 
reported. That the pituitary is related 
to carbohydrate metabolism is well- 
known and likewise the glycosuria 
with lessened tolerance in hyperpitui- 
tarism is also a well-known clinical 
fact. Time will not permit further 
discussion of this important relation- 
ship and it is of course so evident that 
further data for the present purpose 
is not necessary. The embryonic ori- 
gin of the islands of Langerhans is 
not agreed upon. While some state it 
is mesenchymal in origin, the disagree- 
ment does not permit me to include it 
in the mesenchymal tissues. If true, 
this would be a most interesting rela- 
tionship and would help clear up many 


points in carbohydrate metabolism. 


Smooth Muscle. — That fibroids 
(smooth muscle overgrowth of uter- 
us) are very common in hyperpituitar- 
ism, is well-known. Smooth muscle 
overgrowth of the intestines and blad- 
der is reported. 


Renal Cells. —In hyperpituitarism 
the renal function should be increased 
and likewise the kidneys themselves 
should be enlarged. So it is found 
clinically. (Falta, 9d.) It is rather 
tempting to associate an increased pos- 
terior pituitary secretion which has 
existed for sometime with certain 
types of nephritis. Likewise through 
its action on blood vessels it may be 
considered in an etiological role in hy- 
pertension. 

Draper’s work (64) on the human 
constitution is definitely confirmatory 
of the selective action of pituitary se- 
cretion. Of hypertension patients he 
says that the changes or increases in 
the bony skeleton are precisely along 
the line of increase found in acrome- 
galy or gigantism. Women of a cer- 
tain constitutional type, whose skulls, 
mandibles and skeletons display the 
insignia of a previously increased ac- 
tivity of the pituitary gland, may un- 
der the specific stimulus of pregnancy, 
develop hypertension or nephritis, 
either transient or permanent. The 
closeness of the two groups (hyper- 
tension - nephritis) in morphological 
characters and their approximation tc 
the combined hypertension-nephritis 
series suggest that idiopathic hyper- 
tension and some types of nephritis 
are different expressions of one and 
the same disease. The interesting fact 
noted in Draper’s remarks is that the 
three tissues concerned, viz. bone, re- 
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nal cells and blood vessels, are mesen- 
chymal in origin and it is not surpris- 
ing that the bone changes in the hyper- 
tension-nephritis groups were pre- 
cisely along the line of increase found 


in hyperpituitarism. 

Suprarenal Cortex—In hyperpitui- 
tarism we should find, theoretically, a 
This 


is borne out clinically and the associa- 


suprarenal cortex hyperplasia. 


tion of hyperpituitarism with suprare- 
nal cortex hyperplasia is reported so 
frequently that it is a generally ac- 
cepted fact. Falta (9f) says that there 
is apparently, frequently hyperplasia 
of the suprarenal cortex. Bassoe, (65) 
quoting Amsler, Ausch, Eltester and 
Schroeder, and others, says that the 
suprarenals have often been enlarged 
at necropsy. This enlargement is 
usually confined to the cortex. 
Hofstatter (66) found that poste- 
rior pituitary extract injections pro- 
duce suprarenal cortex hypertrophy. 
Assuming that there is a suprarenal 
cortex hyperplasia in hyperpituitar- 
ism, then tissues influenced by the cor- 
tex would show signs of hyperfunc- 
tion. As previously mentioned, these 
tissues for present purposes are the 
sex glands and skeletal muscle system. 
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In the early stages of acromegaly, the 


sex gland function is increased, like- 


wise the skeletal muscles are 


very 


large, being commensurate with the 


large bones The latter condition 
shows how well functional changes are 
correlated in allied tissues for the 


large heavy bones require large mus- 


es to 


them. Engelbach and 
that these 


muscle streneth and at- 


Cc control 


Tierney (7) say 


have unusual 


individuals 


tain it without exercise. 

In the discussion of the embryohor- 
monic relations of the suprarenal cor- 
tex which will be given in the next 
communication, it will be shown how 
the between the 


intimate relation is 


mesenchyme and mesothelium. 


CONCLUSIONS 


1. The pituitary gland secretion has 
a selective action on mesenchymal tis- 


sues. 


2. The suprarenal cortex as a mes- 
enchymal tissue reflects the state of 
the pituitary gland. 


3. Mesothelial tissues, influenced by 


the suprarenal cortex are likewise in- 


fluenced by the pituitary gland. 


REFERENCES 


1) Moennic, R. C., The embryohormonic 
relations of the thyroid gland 
ectodermal tissues, Annals Int. Med 

1: Dec. 10927. 

Beck, H., 
talis, 
ism. D. 

New York. 1922, 1, 875. 

(3) Bauer, K. H., 
tional systemic affections and mes- 

Wehnschr. 2: 624 


1923. 


Dystrophia adiposo-geni 


Endocrinology and Metab 


Appleton and Company, 


Hereditary constitu- 


enchyma, Klin. 


627, April 2, 

















Re ae 





oS 










erase ngage 

















Ninian 2 










TES irae tiadtnn Ante emia np. 
















574 





















International Otolaryngological So- 
ciety, Boston, Aug. 12, 516-536, 
1912. 


(6) Kerry, A., An inquiry into the na- 
ture of the skeletal changes in ac- 
romegaly, Lancet, 1:993-1002, IQITI. 


(7) Enciespacu, WMm., AND TIERNEY, J. 
H., In Tice’s Practice of Medicine, 
W. F. Prior Company, Hagerstown, 
Md. 1921: 8, 750 etc. 


(8) WHEELON, Homer, Clinical  signifi- 
cance of the congenital absence of 
the upper lateral incisor teeth, En- 
docrinology, 9 :35-60, Jan.-Feb. 1925. 


(9) Farta, Wm., Ductless Glandular Dis- 
eases. Translated by M. K. Meyers. 
P. Blakistons Son & Company, 
Philadelphia. 1916, p. 316. 


|) SR prea p. 367. 
ok ee er p. 259. 
NS se cicermercovn ore p. 260. 
| ane mene oe p. 275. 
1) Fae: p. 235. 


(10) Krocu, A., Pituitary (posterior lobe) 
principle in circulating blood. J. 
Pharmacol & Exper. Therap. 29: 
177-189, Oct. 1926. 


(11) Krocu, A.; Harrop, G. A., AND 
Renserc, P. B., Studies on physi- 
ology of capillaries; innervation of 
blood vessels in the hind legs of 
frog, J. Physiol. 56:179-189, May 


1922. 


(12) Birocu, E., Raynaudsche Krankheit 
und Hypophyse, Klin. Wehnschr. 
6:457-4590, March 5, 1927. 


(13) Kopr, H., Pituitary extract in Ray- 
naud 5 Disease, Munch. med. 


Wehnschr. 72:940, June 5, 1925. 


(14) PripraM—cited by Brocn, E.; loc- 
cit. 


(15) Weep, L. H., The development of the 
cerebrospinal spaces in pig and man, 
Contributions to Embryology, No. 
14, Carnegie Institution of Wash- 
ington. Publication 225, 1917, Pp. 


116. 


(17) 


(18) 
(19) 


(20) 


(24) 


—~ 

to 
uw 

~ 


(20) 


(27) 


(28) 





Robert C. Moehlig 


(16) Weep, L. H. anp Cusuine, H., Stud- 






ies on the cerebrospinal fluid, VIII. 
Effect of pituitary extract upon its 
secretion, (Choroidorrhoea), Amer. 
Jour. Physiol. 36, 77-103. (Jan.) 
IQI5. 

CaAsstrER—cited by Brocu, E., Loc.- 
cit. 

Henius—cited by Brocnu, E. Loc. cit. 

Brown, G. E., AND Kerry, N. M. 
Blood and plasma volume in obes- 
ity, Arch. Int. Med. 33:217-223. 
Feb. 1924. 

Contin, R., AND Baupot, J., Erythro- 
poiése dans I’hypophyse, Compt. rend. 
Soc. de biol. 86:596-598, 1922. 


Watrin, J., The erythropoietic func- 
tion of the hypophysis, Compt. rend. 
Soc. de biol. 87 :907-908, 1922. 


Ascuorr, L., Lectures on Pathology. 
Paul Hoeber, New York. 1924, p. 
1-34. 

MoeHuic, R. AND AINSLEE, H., Pos- 
terior pituitary extract and choles- 
terol metabolism, Am. J. Physiol. 
80 :649-651, May 1927. 

Editorial. J. A. M. A. 88:1182-1183, 
April 9, 1927. 

McNeg, J. W. anv Prusik, P., Ef- 
fect of experimental exclusion of 
liver on formation of bile  pig- 
ments, Jour. of Path. and Bacte- 
riology, London 27:95-111, Jan. 
1924. 

Weim, E. P., ann Boye. Essais de 
prevéntion et de correction de |’ 
incoagalabilité hirudinique du I 
chez le lapin, Compt rend. des 
séances de la soc. de biol. Oct. 23, 
1909. 


Hanns, A. StrépHANovitcn, M., AND 
ARNovLJEvITcCH, U., Coagulating ac- 
tion of extract of posterior lobe of 
pituitary, Presse Med. 31 2302-303 
March 31, 1923. 


31epL, A., Innere Sekretion, Urban 
and Schwarzenburg, Berlin, 1910. 








Embryohormonic Relations of the Pituitary Gland 575 


MoEHLIG, R., AND AINSLEE, H., The 
pituitary gland and cholesterol met- 
abolism, Annals of Clin. Med. 5: 
772-779, Feb. 1927. 

Coorg, R., AND CHAMBERLAIN, E. N.., 
Effect of pituitrin on fatty acid of 
liver, J. Physiol. 60:69-78, May 


1925. 


Raas, W., Hormonal-nervous regula- 
tion system of fat metabolism; 
physiology of hypophysis and dien- 
cephalon, Ztschr. f. d. ges. exper. 
Med. 49:179-269. 1920. 


ZonvEK, H., Quoted in Endocrinology 
and Metabolism, loc. cit 1:756. 1922. 


Ase., J. J., Physiological chemical 
and clinical studies on _ pituitary 
principles, Bull. Johns Hopkins 
Hosp. 35, 305-328, Oct. 1924. 


Hoskins, R., aND MEANs, J., Quoted 
in Endocrinology and Metabolism, 


Loc. cit. 1:760, 1922. 


SKUBISZEWSKI, F., Pituitary syphilis, 
syphilitic basilar meningitis, adi- 
pose-genital syndrome with facial 
hypotrophy, atrophy of nervous or- 
igin of salivary glands, Rev. Neurol. 
2 :370-381. Sept. 1925. 


BERBLINGER, W., Der Hypophysen- 
vorderlappen bei Nierenkrankheiten, 
Virchows Archiv. f. Path. Anat. 


258 :232-237, 1925. 


Hoerrii1, Quoted by Berblinger, loc. 
cit. 


JUNGMANN AND ZONDEK, Quoted by 


Bauer, J. loc. cit. p. 335. 


FroMHERZ, K., Action of pituitary 
extract on renal function, Arch. f. 
exper. Path. u. Pharm. 100; 1-37, 


T >»? 
1923. 


McFariane, A., The antidiuretic ac- 
tion of the pituitary, J. Pharmacop. 


& Exper. Therap. 28:177-207, 1926. 
ARLING, S. H., AND VERNEY, E. B., 


Quoted by Bauer, J., Loc. cit. p. 71. 


~~ - . 


Nocucui, I. Effects of poisons on 
surviving frog kidney; pituitary ex- 
tract and novasurol, Arch. f. exper. 
Path. and Pharmakol 712: 343-358. 
1920. 

ATtTHROoP, F. W., Renal Dwarfism, 
Arch. Int. Med. 38. 612-622, 1926. 


Huwvco., High blood urea, 

rotein nitrogen, creatinine and 

uric acid values in a case of brain 

tumor. Contributions to Medical 

Science Dedicated to Aldred Scott 

Warthin. George Wahr, Ann Ar- 
bor, Mich. 1927, 691-700 

ZIEGLER, E. A., Text book of Path- 

ology, 11 Ed. (English) New York, 

Willi Wood & Company, 1908, 


ZANDER, R., Ueber functionelle and 
kinetische Beziehungen der Neben- 
nieren zu anderen organen speziell 
zum Grosshirn, Beitrage zur path. 
Anat. u. Physiol. E: 7, 480, 1890. 


Koun, A., Anenzephalie and Neben- 
niere, Deutsch. Med. Wchnschr, 48: 
1666, 1922. 

Browne, F. J., The anencephalic syn- 
drome in its relation to apituitarism, 
Edinburgh, M. J. 25: 206, 1920. 

Bartow, D. L., Apituitarism and the 
anencephalic syndrome, Brit. M. J. 
z: 25, 2923. 

Covett, W. P., Quantitative study of 
hypophysis of human anencephalic 
fetus, Am. J. Path. 3: 17-28, Jan. 
1927. 

BALLANTYNE—Cited by Covell-loc. cit. 

ScHWALBE—cited by Covell-loc. cit. 

HABERFELD—cited by Covell-loc. cit. 

WrETE—cited by Covell-loc. city. 


Mauscu—cited by Covell-loc. cit. 


Acromegaly, Endocrinol- 
Metabolism. D. Appleton 
New York, 1922, 1: 








576 


(57) ZonpEK, H., Die Krankheiten der 
endokrinen Driisen, Julius Springer, 
Berlin, 1923, p. 178. 


(58) Jackson, C., Acromegaly of larnyx, 
% AL Mm. A 972 Oe, Nov. * 
1918. 

(59) Goupstern, H. I., Acromegaly and 
lymphatic leukemia, Am. Physi- 
cian, 27: 286-288, 1922. 

(60) KiEBs-Brooks; cited by Bassoe. Loc. 
cit. p. 837. 

(61) Bassor. Loc. cit. p. 836. 


In Bayer and Van 
Klinisches Lehrbuch 


(62) BorcHarpt, L,., 
den Velden’s 


Robert C. Moehlig 


der Inkretologie und Inkretothera- 


pie. Georg Thieme, Leipzig, 1926, 


p. 206. 


(63) Bassor,—Loc. cit. p. 838. 


(64) Draper, Grorce; Studies in human 


constitution; physical types in re- 
toxemias of pregnancy, 


803-810, Dec. 


lation to 
Am. J.:M. Sc. 170: 


1925. 
(65) Bassor, Loc. cit. p. 840. 
(66) Horstratrer, R., Ueber Befunde bei 


hyperhypophysierten Tieren, Monat- 
schr. f. Gebiirtsh, u. Gynak. 19: 387, 


1919. 








The Nature of the Primary Renal Lesion 


Produced by Lead* 
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INTRODUCTION 


work was undertaken for 


HE 
the purpose of determining: (1) 
The appearance of early patho- 
logic - histological lesions caused by 
lead carbonate in the guinea pig kid- 
ney, (2) The quantity of lead carbon- 


‘i 


ice 


a5 


required to produce demonstrable 
lesions, and (3) The length of time re- 
quired for the appearance of these 
changes. 

This investigation was thought nec- 
essary, because, as will be seen from 
the literature, there is a large number 
of authors, whom I put in the second 
that the primary 


renal lesions in lead poisoning are vas- 


group, who state 


cular, and only a few authors (Von 


Leyden, Legge and Goadby) of 


this 
changes as being rare and secondary 


group mention parenchymatous 


in importance. 
MATERIAL AND METHODS 


The material used in this study con- 
sisted of forty guinea pig (cavia co- 
baya) kidneys. Of these thirty-six 
were poisoned with lead, while the re- 
maining four were used as controls 

*From the Pathological Laboratory of 
the University of Michigan, Ann Arbor, 
Michigan. 


Patoloski Institut, Belgrade, 


for fatty degenerative infiltration. The 
youngest animal was five months old 
when it entered the experiment, the 
other older pigs was not 
The 


were kept in as nearly perfect hygienic 


ize of the 
exactly known to us. animals 


conditions as possible; fresh drinking 


water was given each day; food con- 
sisted of oats, carrots, cabbage, lettuce, 
ore 


¢ nd 
all a 


The le: 


hay alternately. 
ad carbonate was given per os 


in small gelatine capsules in varying 


for different series of animals. 


rat ses 


Some of the animal series and some 


individual animals, which survived a 
longer time, passed through the various 
dosages, some even through all dos- 
ages. The beginning dose was 0.03306 
gram, followed by gradually increas- 
ing doses: 0.03637, 0.06309, 0,075945 
and 0.0909 gram. It must be kept in 
mind that lead probably gives rise to 
kidney disease only when ingested 
continuously for a long time; natur- 
ally, of course, in doses which are not 
sufficient to cause death. 

The kidneys were removed as soon 
as the animal died or in other cases 


The 


kidneys were fixed in mercuric chlo- 


several hours after the death. 


rid or Zenker’s solution for general 


histological changes, in I0 per cent 
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formalin for fat staining, and in abso- 
lute alcohol for glycogen for which 
3est’s carmin method was used. The 
mercuric chlorid fixed sections were 
stained with haematoxylin and eosin, 
and fat was stained with Scharlach-R 
counterstained with haematoxylin, oth- 
ers with osmic acid. 


GENERAL CONSIDERATIONS 


It is very important to emphasize 
that laboratory animals should be kept 
in as nearly perfect hygienic condi- 
tions as possible. They should have 
clean quarters, fresh air and sunshine 
in so far as possible. Fresh water 
and food should be at the animals’ 
disposal at all times. The food should 
be so varied as to produce a balanced 
menu. This the experimental worke 
should always bear in mind, as it is 
essential to keep the animals in per- 
fect health. The stock animals should 
be treated in the same way, because, 
if not, they are latently ill before the 
starting of the experiments, and so 
give erroneous results. Because the 
animals were not kept in hygienic 
conditions, some authors have report- 
ed pathological findings as occurring 
in normal, healthy animals. Animals, 
which show pathological conditions 
should not be regarded as normal, and 
experiments should not be carried out 
on such animals. 

A review of the literature on ne- 
phritis saturnina and early renal le- 
sions in lead poisoning precedes the 
account of our own results. 


LITERATURE 


Literature on the pathological anat- 
omy of nephritis saturnina and early 


renal lesions in lead poisoning may be 
classified in two main ways: 1. Ac- 
cording to the opinions concerning th: 
part of kidney in which pathological 
anatomical changes begin first. II. Ac- 
cording to the opinions as to the type 
of nephritis produced by lead poison- 
ing. According to the classification of 
either one of these two ways there are 
three distinct groups of authors. 


I.—If we divide the authors accord- 
ing to the first consideration, we shall 
find one large group of authors, who 
state that primary damages are pro- 
duced in the parenchymatous units, 
glomerular and tubular epithelium 
The second large group thinks that 
the blood vessels and capillaries are 
primarily damaged. The third group, 
however, states that the changes are 
coordinaate and not subordinate to 
one another ; that they are the effect of 
the same cause, acting simultaneously 
on different tissues. 


I].—Classification according to 
type of nephritis produced by lead 
poisoning shows three main opinions 
among authors. 1. The largest num- 
ber of these believe there is first an 
acute parenchymatous glomerulo-tu)- 
ular nephritis, followed by chronic in- 
terstitial nephritis with secondary con- 
tracted kidney (granular kidney). 
2. Another group is of the opinion 
that the nephritis saturnina begins 
with atherosclerosis of the larger and 
smaller renal arteries and terminates 
as primary, or genuine contracted kid- 
ney. A few authors of this group 
mention acute nephritis saturnina with 
parenchymatous degeneration as very 
rare. 3. The third group combines the 
opinions of the two preceding ones. 
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Namely, like the first group, they too 
state that there is an acute parenchy- 
matous glomerulo-tubular nephritis 
saturnina, followed by chronic inter- 
stitial nephritis with secondary con- 
tracted kidney, but in addition to that 
claim that there is a complication of 
the just mentioned picture by damage 
to the blood vessels, consisting of de- 
generation of muscle coat, thickening 
of vessel wall, hyaline degeneration, 
atherosclerosis or obliteration of lu- 
men. 4. As a fourth group here may 
be mentioned that there are reported 
a few instances, where authors found 
only parenchymatous degeneration in 
the kidney without any interstitial 
changes. 

Since those who found exclusive or 
predominant changes in the parenchy- 
matous parts of the kidney with sec- 
ondary contracted kidney state that 
the process begins with glomerulo- 
tubular degenerative changes, and oth- 
ers regard it as primary in the blood 
vessels, I shall analyze the literature 
according to the type of nephritis, 
noting in each group its opinion con- 
cerning the primary origin of the 


process. 


Group I.—With the exception of 
Ophiils (34) 1907, and Stieglitz (40), 
are of the opinion that the 
changes in kidneys are coordinate and 
not subordinate to each other, all other 
authors of this group think the proc- 
ess begins in the glomerulo-tubular 


wh ) 


epithelium. 


Bright (4) noted a connection be- 
tween plumbism and albuminuria, and 
contracted kidney, which was con- 
firmed by Tanquerel des Planches 
(42). Charcot (6), and Charcot et 
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Gombault (7) thought the tubular al- 


terations primary and the interstitial 


and vascular lesions secondary to 


these. Albumin was noted only with 


hematuria. Besides the usual features 


microscopically they found lime salts 


in the thin portion of Henle’s tubuli 


and proliferation of epithelium in the 


tubuli contorti. The final stage of this 


called “cirrhose epithe- 
27) thought the char- 
lead 


damage in 
poisoning was a parenchymatous de- 


lesion they 
liale”’ 


acter of the 


Mater 


chronic 


generation with resulting connective 
tissue induration. Lublinski (23) 
found in the urine of two persons 


poisoned with lead: albumin, epithelial 
cells, blood cells, granular cylinders; 
and he supposed that contracted kid- 
neys existed, but these were not ex- 
will be seen from these 
that 


poisoning is reported as conspicuous 


amined. It 
statements albuminuria in lead 
only in advanced cases, also the find- 
ing of blood in the urine by Charcot 
et Gombault, and Lublinski. 


le tacnet of Bi } 
Prévos el INCI 


vers phases of the 


(37) say 
nephitis saturnina 
finally terminate in interstitial nephri- 


tis with sclerosis, diminution in size 
of the kidney and very often cyst for- 
mation. They noticed yellowish, re- 


fractive incrustations, which they 
thought were lime phosphates. Oliver 
(31), besides parenchymatous degene- 
1ation also found fatty degeneration 
in acute parenchymatous nephritis, and 
states: “As these are, apparently, the 
early stages of acute lead poisoning, 
alike in man and animals, I regard 
them as characteristic of plumbism.” 
Later he saw what he thought was 


true interstitial nephritis. Stieglitz (40) 
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reports experiments on rabbits and 
guinea pigs varying in time from 6 to 
241 days. He found parenchymatous 
changes most often in the tubuli con- 
torti and hyaline degeneration in the 
glomeruli. Hyaline cylinders were 
secn mostly in tubuli contorti; in some 
cases lime salt impregnations. He 
found also chronic interstitial nephri- 
tis with rich increase of nuclei around 
the tubuli and blood vessels. Arte- 
riosclerosis alone in the kidneys or 
even in general arteriosclerosis is re- 
garded as rare. He is also an advo- 
cate of the coordinate theory of the 
kidney lesion in lead poisoning. I 
especially call attention to Oliver’s 
statement, that he regards the paren- 
chymatous and fatty degenerations as 
the primary conditions occurring in 
the early stages of acute lead poison- 
ing, because, as we shall see later, I 
found the same degenerations as the 
early lesion of acute lead poisoning. 


Paviot (36) called attention to the 
frequent occurrence of a productive 
interstitial nephritis besides all the 
tubular alterations. Jores (19) ex- 
presses himself against the origin of 
the process in the blood vessels and 
denies any analogy between experi- 
mental and human lead nephritis. He 
especially 

Further 


saw lime salt deposits 

marked in the guinea pigs. 
he saw parenchymatous changes, !e- 
sions of the epithelium, albumin in 
capsular spaces, hyaline cylinders in 
dilated tubuli and blood pigment in 
tubuli (p. 205). Other than small 
patches, he saw tissue 
growth only in one animal, which 
lived the longest experimental time 
(p. 183). He thinks parenchymatous 


connective 


degeneration may be not the result of 
a direct action of lead, but perhaps of 
a general anemia caused by lead (p. 
214). His denying of any analogy 
between experimental and human lead 
nephritis does not seem very convinc- 
ing. It should not be forgotten that, 
while experimental lead nephritis is 
due only to the lead, this hardly can 
be said of nephritis, 
where, besides the lead, practically 


human lead 


always some other reason for the 
nephritis may be found; such as age, 
alcohol, syphilis, etc. The differences 
should be considered from the stand- 
point of the differences in etiology and 
the final stages of the process as seen 
in the human cases when examined. 
His finding of albumin in the capsular 
space is quite important, because the 
other authors, so far as I know, do 
not report such a finding; and _ be- 
cause, in a positive case, there arises 
the question as to the source of this 
albumin, whether from the blood 
plasma filtrated through the glomeru- 
lar wall, or from the degenerating 
glomerulo-capsular epithelium. To my 
mind it must be from both sources, 
because without alteration in the filter 
epithelium such a quantity of albumin 
from the blood plasma would not be 
present in the capsular space; and 
when this epithelium is degenerated it 
not only produces waste albumin, but, 
of course, allows more albumin from 
the blood plasma to pass, as is pointed 
out by Cushny, A. R. (p. 202) (10). 
I might add that in some of my cases 
there was precipitated albumin in the 
capsular space. Regarding the indi- 
rect cause of the degenerations, there 
are contrary opinions, as for example 


Legge and Goadby, who think that the 
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primary lesions are due to direct ac sis and casts. In the urine of dogs he 
tion of lead poison. was not able to find either albumin or 
) casts and writes: “This observation 
Kobert, R. (21) speaking about ' 
r] ives support to the clinical suspicion 
Phosphor, Plumbum and Alcohol poi- , 
on: rs that m man also such lesions may de 
soning says: “Die Nieren sind bet 
velop wit very littie, 11 any. change 


akuten Vergiftungen meist geschwellt, is 
: ‘ ° ° in the urine No calcareous Intiarcts 
wahrend sie bet chronischen cirrhot- 


; Las were tound in these kidnevs. and no 
tisch verkleinert sein konnen. Auch ?, 
‘ ‘ — . Vascula lesions ot the aorta ol! li) 
Verfettung, Imbolisierung und mu 
" . ; wCcHnes ( i rteries Le Stat 
tiple Blutaustritte sind nicht seltet : 
° ‘ ‘ that this ephritis does s) esemble 
In experimental animals he did not 
. } ° ° ° ° ° * 4 humat nep| Itis but Is Compal il le 10 
find any distinct cirrhosis of the kid Jay 
% ' experimental uranium nephritis Tle 
ney ; interstitial or parenchymatous in ; es 
’ . . . Is an advocate of the coordinate theory 
flammation is seen.—In my _ opinior 
. ys Oot commencement ot the renal lesion 
this may have been due to insufficient , 
Sigs 4 ae and rejects the subordinate theor, 
length of time for definite cirrhosis to ae 
; ;' ( 1907 t will be noted that Ophiuls 
develop.—He says that no metallic |. " sugges 
did not find many casts in the kidneys 


poison has so characteristic an effect , 
iat of guinea pigs, and neither albumin 
on the kidney as lead. The excretion 


; we , nor casts in the urine of dogs: as will 
of even small quantities exerts an in- , nile ; 
ee ‘ later be seen [ also found but little al 
jurious action on the cells of the pat , : 
' bumin and tew casts in the urine of 
enchyma, destroys them and eventu ee 
: : f my experimental animals Further 
ally sets up a true cirrhosis. ; he 
since it seems an important fact, if 
Ophils, IW. (34) experimented true, attention is again called to his 
with guinea pigs and dogs. Those — statement regarding the clinical su 
nals which lived for a compara picion that in man such lesio1 wit! 
tively shorter time, about 2-6 months, uit urine changes, also may occu 
showed only parenchymatous degen 
: > hs ° . a¢ C1 s CONC? ] he 
ration, necrosis and desquamation of 
¢° . ° ; . wile Ol tinsmith vho I 
epithelium otf tubuli contort: and as- 
‘ - +? 1] ishe he | ‘ ( it he ~ I | 
cending part of Henle’s loop. Usual 
1 ] 
° e ° . ) ( ) 1¢ CTs ( 
he found regenerative evidence in thi 
epithelium. In some cases pigmented ee , 
epithelium, and occasionally — slight a Sar rae ee eng ee ; 
+ 4 ° 7° 1] TT ( 
ot the glomeruli and_ slight : ‘ ( 
thickening of the glomerular capsul fou ea conte aft the od w 
were found. Sometimes he found casts, 2-49 grams per 1000 ccm, or eight 
but they were not very numerous. In times the normal amount. He thinl 
animals which lived 1-3 years, he the female is more susceptible to lead 
tound “marked chronic interstitial ne than the male. Rather) VWich 
phritis,” actual granular kidneys with (38) report the instance of a woman 
Narr cortex, collapse of tubult over who took small doses of lead subace 
large areas, marked intertubular fibro- tate for fhiteen days The authors 
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found the most important lesions in 
the tortuous and collecting tubuli. Be- 
sides parenchymatous degeneration, 
necrosis and desquamation of the epi- 
thelium of the tubuli contorti, collecti 
and ascending parts of Henle’s loops, 
they found intraglomerular hemor- 
thages with some round cells, prolif- 
eration and hypertrophy of the cells 
of the Bowman’s capsule, which were 
pear shaped or elongated, and certain 
of these cells were filled by fine gran- 
ules. A large proportion of the 
straight tubules were packed with 
eranules from the tubuli contorti and, 
being already damaged, became com- 
pletely impermeable. In the intersti- 
tial tissue, around glomeruli and 
straight tubuli, there was found round 
cell infiltration. ‘This case is in con- 
trast to the opinions of MacCallum, 
Legge and Goadby, and other authors 
from the second group, who base 
their opinions upon the human cases, 
and say that acute lead poisoning is 
rare (MacCallum), and only after 
large doses (Delafield and Prudden, 
F.C. Wood). Aub. Fairhall, Minot 
and Resnikoff (2) are of the opinion 
that chronic nephritis, supposed to 
he caused by lead, presents the pic- 
ture of the typical secondary con- 
tracted kidney. Gwyn, B. N. (15) 
says: “A slight degree of albuminuria 
with some casts is not  uncom- 
mon in the early stages, especially if 
the dosage has been large. Albumin 
and casts are frequently present dur- 
ing an attack of colic. After pro- 
longed poisoning progressive chronic 
renal changes may become the most 
important feature of the case.” <Ac- 
cording to my knowledge the findings 
of the authors of this group, who 


found as early renal lesions parenchy- 
matous degeneration and fatty degen- 
eration infiltration with swollen kid- 
neys, and as chronic lesion second 

contracted, or granular kidney, are 
very logical and most probable. It is 
also important for the prognosis of 
the kidney disease of such a nature 
that several authors noted the rege 


ration of the tubular epithelium. 


Group 11.—This group of authors 
is of the opinion that the nephritis 
saturnina starts with primary changes 
in the blood vessels and terminates as 
a primary, or genuine contracted kid 
ney. 

\ccording to von Leyden (44) lead 
nephritis is identical with Virchow’s 


atrophic granular kidney, or what ly 





terms sclerotic atrophy, or what | 
In these the tubuli are diminished and 
partially tortuous, the interstitial cor 
nective tissue is increased and full of 
nuclei; the afferent and efferent. ves- 


1 


sels as well as glomerular loops shov 
exquisite hyaline degeneration. ‘Tl 
elomerull are contracted, shiny and 
homogenous. The intima of the large: 
vessels is very hypertrophic. Tis pa- 
tient always had albuminuria. He 


thinks that parenchymatous degenera- 





tion is rare. According to Ga 
(12) arteritis of the smallest arteries 
which commences in the muscular ¢ 
followed by endarteritis and obliter 
tive arteritis, is the preliminary damag 
in lead kidney. Stritmpel, A. (41) says 


nT 


the kidney of plumbism is the “sg 
ine contracted kidney,” extremely slo 
and chronic, but with constantly pr 
gressive atrophy of renal parenchyt 
and its substitution by cicatricial ts 


sue. Gull and Sutton (14) have & 
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ribed fibrosis 


eat hypertrophy of 


arteriocapillary 
the 


e larger vessels. Legge and Goad 


2) state that lead nephritis is 1 


cute, but of chronic 


vhich requires a long time for devel 


opment; in animals two years. In the 


earliest interstitial nephritis i 


Cases 


] 


fibroid degeneration take place 


hut even in this early stage interstitial 


hemorrhages without hematuria = are 


present; the venules rather than th: 


arterioles appear to be first damaged 


intima being first affected, 


present, later changes in the glomeruli 


with 


intima of 


At 


cirrhotic type, 


| 


resulting 


in extreme narrowing and blocking of 


the vessels. “Parenchymatous nephri 


tis may be seen, probably resulting 


from the transudation taking 


from the vessel walls.’ It is interest 


ing to point out so many “interstitial 


hemorrhages” only, always without 


blood in glomeruli or tubuli, and, nat 
The ab 


connec 


urally, without hematuria. 


sence of hematuria, taken in 


+ 


tion with their plates, is not very con- 


vincing regarding interstitial hemor 


rhages. Their illustrations look more 
rea simple congestion. Castex, AT. R 
5). according to clinical symptoms, 
thinks that there developed chronic in 


erstitial kidneys, 


nephritis, granular 


on a vascular (arteriosclerotic) basis 
He found albumin, epithelium, leuco 
cytes, erythrocytes, hyaline and granu 
sts, and increased urea present 
UT itz und Rosenberg (26) are of 


the opinion that saturnismus plays an 
mportant role in the etiology of “‘ma- 
lignant kidney sclerosis.”” Mallory 
(28) says: “Lead poisoning is often 
blamed for vascular (arteriosclerotic) 


tis. Delaficld and Prudden, IF. 


/ (11) are of the opinion that 


place 


cute | poisoning 1s pres only 
with l e doses and that 1 ch case 
there ma be fatty degen 101 ot 
he renal epithelium In chror lead 
O1SO KIGNeVS ar irte ( ero 
i ( (25 thinks Cule¢ 
le id MKOTSO) S rare l | t 
chronic poisoning produces diffuse 1 
phritis of the arteriosclerotic typ 
V ex 29) says chronic lead po 
sonin produces primary contracted 
kidne Vv. He 1S also an advocate Ol 
coordi ( heory s) lesion of the 
kidney Hamilton (16) writes: “Ac 
cording to most authorities the unde 
lying pathology of chronic lead poi 
soning is a structural change in _ thi 
blood vessels (p. 20) rhe prolifera 
tive endarteritis 1s probably reparative 


nd compensatory to the damage done 
to the muscular coat” (p. 22 \c 
cording LO her, 11 the subacute form 
of renal plumbism, changes are mixed: 
not only thickening of the vess¢ 
with occlusion of the lumen, but a 
1 rhe le eC! 1O oO! the CO ol 
ed On page twenty-nine of 
her }h he « f ‘Vo (54) 
\l yh 55 1 1 riche 1 af ] T 
1! the pers ot the three thor 
Guoted het bibliography. the rc is 
not a single word about either kidnevs 
| poisoning 


or about le AC 


The important fact of the literature 


brought out by this oup of authors 
is that they all state that albuminuria 
ni ast | lesio1 S are cha cteristi 
for lead kidneys, which. it appears to 


the writer, is due to the fact that they 


report, as well as the clinicians, their 


opinions concerning human _ cases, 


which obviously were chronic, for 


they showed distinct albuminuria and 


vascular lesions, which is not charac 
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teristic for early lesions of lead kid- 
neys. In such chronic human cases of 
lead poisoning, where albuminuria and 
vascular lesions were constant, they 
surely found hypertension and other 
symptoms of renal - cardiovascular 
changes, which, however, may not be 
due alone to the lead poisoning, but to 
the age of patients and to some other 
cause of renal-cardiovascular lesions, 
such as alcoholism, syphilis, and some 
other toxicosis or infection. 

It is interesting that the authors of 
the second group, who are of the 
opinion that the primary renal lesions 
in lead poisoning are the vascular le- 
sions, with the exception of Legge and 
Goadby, do not report experiments 
with lead poisoning, and Legge an: 
Goadby, who do report experiments on 
cats, write: “Parenchymatous nephri- 
tis may be seen....” differing from 
the first and third group in that they 
place in the first rank, as most char- 
acteristic, “interstitial hemorrhages.” 

Group J1J—In the third group 
have been placed those authors who 
changes are of 
that 


helieve the primary 
parenchymatous character, but 
that there are also secondary vascular 
changes. 

Cornil et Brault 
e dAjutola, G. 


Here belong: (9), 
Hoffa (18); Coen, E. 
(8) who, besides parenchymatous de- 
eeneration, necrosis and desquamation, 
describe glomeruli very rich in blood, 
proliferation of enthothelial cells and 
epithelium of tubuli contorti, hyaline 


bl | vd 


cegeneration of vessels and 


finally interstitial plastic nephritis. 
Hoffa studied rabbits and guinea pigs, 
while Coen and d’Ajutola studied 


rabbits. Thompson (43) is of the 
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same opinion; both he and Coen and 


C’Ajutola often found albumin ai 
different kinds of 
Oliver (32) 


arterioles as a frequent finding besides 


casts in the urine, 


mentions thicken 


also 
acute parenchymatous and chronic 
terstitial nephritis. Page (35) writes: 
“While it is difficult to deny the pOs- 
sibility of small amounts of lead a 
directly deleterious action on the mus- 
culature of the blood vessels, it would 
seem that the infliction of an injury 
on the renal epithelium is the first 
The 


process. damaved 
cells then fail to excrete certain toxic 


step in the 
substances from the blood, which be- 
ing retained cause a rise in blood pres- 


tha 
Url¢ 


sure and in time arteriosclerosis. 


damage is repeated, as also are the at 
tempts at regeneration and repair, so 
that in time we have the sclerotic or 
man cases he reports showed albumin 
and casts present, also a rise in blood 
Herrick, J. B. (17) says 
that long continued action of lead may 
both pare 


granular contracted kidney.” 


pressure. 


induce chronic nephritis, 
.] ~ " 1 
chymatous and secondary interstitial, 


kidney, 


5) 


arteriosclerotic and amyloid 
and that 
must assume the 


tered bli ¢ dd. 


in chronic intoxications on 


1*,° oo. 
condition of the 


Group Il’—Few authors 


that they found only parenchymatous 
or fatty degeneration, without 
terstitial change in the kidney. 


(1) studied kidneys of dogs, 


and guinea pigs, and, besides rel 
chymatous and fatty degeneration 
found only vacuoles and g1 nular 
atrophy of protoplasma and line 
degeneration of nuclei. He did not 
observe any interstitial changes Th 














in 


od 








explanation of such cases may |b 
either due to the fact that the experi 
mental time was not long enough, or 
that insufficient amount of lead was 
used in the experiments. 
lo obtain a clearer picture concert 

ing albuminuria saturnina the findings 
of the following authors are of value 
Oliver (33) mm his observation of 
temporary and permanent albunyvnuria 
is of the opinion that albuminuria sat 
urnina is not only functional, but is 


caused by a lesion of the kidneys. 


However he found albuminuria in 


only nine out of thirty-seven cases, 
that is, only twenty-five per cent. Be- 
sides such inconstant albuminuria, he 
noted anenua, pallor, edema and epi- 
leptiform attacks. Giglioli (13) savs 
transient appearance of albumin, tube 
cases and, sometimes, of kidney cells 
may be the first sign calling attention 


Widal, F. (45) 


states that plumbism causes Brightism, 


to the lead poisoning. 


albuminuria, azotemia and high blood 
pressure, the consequence of which is 
encephalopathia. He is discussing hu- 
man cases.—Finally Lyon, G. (24) 
subjected several rabbits for two or 
three months to subcutaneous injec- 
tions of lead acetate, and, although 
the animals wasted and finally died, 
the effects on the kidneys were nega 
tive. 

Further it appears to the writer suf- 
ficiently important to emphasize the 


opinions of Ophiils, Stieglitz and 
Newburgh that the injuries in the kid- 
nevs are coordinate and not subordi- 
hate, and that they are the effect of 
same cause acting simultaneously 
on ciiferent tissues with varying vul 


and different reaction time. 
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In general all the authors of the 


» ] 4 1 ? 
four grouy ree that there are kid 
li¢ i@sions que to le d POlst Wingy. | | ( 
difference opimon oncerning thi 
' ] ] 7 ] 
part < tiie K1dney Wihicl th 
| ne ] ‘rly 1 T ] ] . Ty t 
( inges begin first, and the type ot! 


nephritis produced by lead poisonn 


i i - ° 4 . I 59 
ii appears to the writer, are due to the 
cdutteret Staves I ( ( lesions 
studied by the rious groups O 
servers Vherefore, while the authors 


of the fourth group, who carried on 


periments tor only 


| a short pe- 


riod, could find no lesions or found 


only the pevinning degenerations, 


cloudy swelling and fatty degenerative 
infiltration, the authors of the second 
who 


group, studied practically only 


human cases, dying with advanced I 


sions and perhaps further complicated 


with lesions of some other source as 


age, alcohol, etc., found mostly genu 
ine contracted, or arteriosclerotic kid 
neys. That such is the case is shown 
bv the fact that several authors of this 
Von 
and Goadby, Delafield and Prudden 

Fk. C. Wood, and MacCallum, speak 


parenchymatous degeneration 


rroup, such as: evden, Legge 


‘ 
~ 


also oft 


and nephritis although they say “rare” 


or “may be seen.” Review of the lit 


erature shows that the writers who 


state that 
the kidney 


parenchymatous lesions in 
are primary in lead poison 
ing base their observations upon ex 


perimental results in various kinds of 


animals, while those who believe the 
primary changes are vascular made no 
experimental studies, or at fai 
10 mention such 

According to Herrick 
changes in the lead kidneys are the re- 


while Legge and 


suffers directly 


Jores and 
sult of anemia. 


Goadby sav the kidney 
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trom the effect of the circulating lead. 
The writer agrees with the belief of 
Jores and Herrick, but at the same 
time one must admit that the latter 
authors’ idea may also be correct. 

As the review of the literature 
shows fatty degenerative infiltration 
was the early lesion of the lead kid- 
ney, noted by: Oliver (31), Kobert, 
Anino, and Delafield and Prudden 
F. C. Wood. It is not difficult to un- 
derstand this, if one has in mind the 
nature of poison and marked anemia 
produced by it. The occurrence of 
proliferation and regeneration of the 
epithelial cells, as described by Coen, 
F., e d’Ajutola, Page, Ophtils W., and 
Charcot et Gombault, seems logical. 

Blood was found in the lead kid- 
neys by Kleinenberger (20), Ocker- 
blad (30), Coen, 
e d’Ajutola, Ophtls, and Legge and 
Goadby (the last two in the intersti- 


Jores, Kobert, 


tial tissue). 

It may be noted that lime salt tm- 
freqnations in the kidneys of lead poi- 
soning were seen by Jores, Prevost, 
et Binet, Charcot, Gombault, Paviot, 
Stieglitz, and Beer, FE. (3). 


EXPERIMENTAL 
BRIEF DESCRIPTION OF CLINICAL AND 
PATHOLOGIC- ANATOMICAL 
FINDINGS 


Since the clinical manifestations of 
all the animals were fairly uniform, a 
general description of these will suffice 
to cover this part of the work, and will 
avoid unnecessary repetition. 

The first general symptom shown 
by the animals after four to five doses 
of 0.036 gram lead carbonate is in- 


creased sensitivity and excitability. At- 


tacks of convulsions and symptoms of 
colic usually begin after a total of 0. 
to 0.4 gram of lead carbonate per os 11 
five to six subsequent days has beet 
given, Some animals will die in thes 
convulsive attacks, others survi\ 
\nimals receiving a lesser amount 
poison during this period of time, and 
surviving ones, begin to lose weight 
and to show anemia, poikilocytos 
amisocytosis, normoblasts and basop! 
ilic granules in red blood cells. \] 
though Legge and Goadby (p. 78) 
state that basophilia is normal in tli 
red blood cells of the guinea pig, my 
animals showed a distinct increase. 
The anemia and loss of weight 
progressive if the animals are given 
constantly sufficient doses of lead car- 
bonate to keep them sick, but insuffi 
cient to cause death. Later the ani- 
mals become very emaciated and, 
when they are very ill, are quiet, de- 
pressed and feverish, take little or no 
food or water, fear noise or any kind 
of excitement. They die usually in con- 
culsions with cramps in their extremi 
ties, opisthotonos or emprosthotonos. 
In the grave stages of the illness the 
animals are very weak, show delirium, 
weakness and paralysis first in hind 
legs. 

The urine of those animals, dying 
early, e.g., after 0.5 gram of lead car 
bonate showed traces of slightly more 
than a trace of albumin, one to two 
leucocytes, several epithelial cells, 
considerable triple phosphate crystals 
and amorphous salts. The urine of 


the animals dead after three to 


grams of lead shows more all 
but never a marked amount, the 
kinds of cells, crystals and _ salt 


above mentioned; but never was 

















found in the urine. 
eeneral clin‘cal findings varying only 
in degree in different animals accord- 
ing to the time and total amount of 
lead given, 

In this connection it is important to 
note that in the later period of the 
experimental time the animals | 
come within certain limits immunized 
against the lead carbonate, so that 
they continue to live even though tv 


to four times the original dosage is 


1 


eiven, depending, of course, on tl 
period of the experimental time. 
The cause of death of the animals 
is clear. They died usually in con 
vulsions due to the lead poisoning and 


not from other disease processes. 


Gross APPEARANCE OF KIDNEYS 


With one exception the gross path- 
ological picture presented by the kid- 
neys was so uniformly similar that a 


Si! 


gle description will suffice for all. 
Grossly the kidneys showing fatty de 
generative infiltration were increased 
in size, swollen, with smooth yellow- 
ish-white surfaces, in which distinct 
yellowish streaks and points were vis- 
ible. Only one showed a finely granu- 
lar surface, indicating secondary con 
tracted kidneys. This kidney was that 
of the experimental animal, which 
1 


lived longest (202 days) and receives 
e largest amount of lead carbonate 


7.25018 grams ). 


Microscopica, Frnpines 
he 1 terial is arranged according to tl 
total ! unt of lead received 
l 


ol experiment } days, rece 


3300 oO 


These are the 


ops 


taal 
( | 
( 
1) 
| 
( 
| ( 
‘) 
the n 
umiNous 1 
Henle’s lo 
Hlecting tubult 


] 


t 
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cosa. Moderate cloudy swelling in prox- 
imal convoluted tubuli. Slight fatty de- 
generative infiltration. 

7. Length of experiment, total amount, 
and microscopial picture is the same as in 
No. 0. 

8. Length of experiment 13 days, received 
13 doses of 0.03306 gram each. “Total 


0.42078 gram. 


7 doses of 0.06309 gram each. Total 0.44163 
gram. 

Shows passive congestion, few hyali: 
casts in Henle’s loops and and distal con 
voluted tubuli, some of casts being calc 
fied. One larger calcified body in glomeru- 
lus—like space in the cortex. Slight fatty 
degenerative infiltration. 

10. Length of experiment 14 days, 


ceived 14 doses (13 of 0.03306, and 1 of 























Fic. 1-—From Guinea-pig No. 12. 
loops in papilla. 


Microscopically shows congestion, edema, 
precipitated albuminous network and few 
casts in the proximal convoluted tubuli and 
Henle’s loops; in these there are few lime 
salt deposits. Epithelial cells of Henle’s 
loops, distal convoluted and collecting tubuli 
are slightly vacuolated. Slight parenchy- 
matous degeneration and fatty degenerative 
infiltration. Few lymphocytes in the pelvic 
mucosa, indicating slight pyelitis. 


9g. Length of experiment 15 days, received 


Hyaline casts and lime-salts in thin portions of Henle’ 


0.03037. gram each). Total 0.46615 gram 
Microscopical picture is the same as in 
No. 9, except for more precipitated albu- 


min and slight pyelitis. 


11. Length of experiment, total amoun 
and microscopical picture is the sam 
No. 10, except for the slight pyelitis. 

12. Length of experiment 17 days, re 
ceived 15 doses (13 of 0.03306, and 2 


0.03037 each). Total 0.56864 gram. 

















shows congestion, litt! 


ficroscopically 


lbumimous precipitate, few casts 


salt deposits, slight cloudy swelling 


fattv degenerative infiltration 


ength of experiment 8 days, rece 


doses of 0.155 gram each Potal o 
gram 

Shows congestion, in some of the tul 
precipitated albumin and here and _ thi 
small cast, which in the papilla are impr 


nated by lime salt epithelial cells of 1 
Henle’s loops, distal convoluted and collect 
nig tubuli show fine vacuoles lattv degen 
rative infiltration. Here and there one « 
find mitotic figures. Slight cloudy swellin: 
14. Length of experiment 8 days, received 


5 doses ot each 


0.155 gram 
gram. 

sh 
precipitated albuminous net 


I:pithelial cells of Henle’s loops, dis 


\licrose ypically 


here and there 


work. 
tal convoluted and collecting tubuli are finely 


vacuolated, indicating fatty degenerative in 


filtration. 


15. Length of experiment 7 days, received 
5 doses of 0.155 gram each Total 0.775 
gram. 

Microscopical picture is the same as in 


No 


13. 


total 
the 


16. Length of experiment, amount 


and microscopical picture is 


Ni 


Same as mm 


17. Length of experiment 35 days, r 
ceived 6 doses of 0.171 gram each, Total 
1.020 grams. 

Mic roscopically shows congestion and 
edema In both convoluted tubuli and 
Henle’s loops precipitated albuminous net 
work occurs. In all segments of the tubul 
there are a few small hyaline casts, some of 
wl especially those in the papilla, ar 
impregnated by lime saits Some of the 
epithelial cells of the Henle’s loops and dis 


ta nvoluted tubuli are detached from th 


ba membrane; some show plasmot 
rh others are without nuclei, and) most 
them are slightly vacuolated. Slight cloud 
SV g, and fatty degenerative infiltration 

Henle’s loops, distal convoluted 
collecting tubuli 
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ws marked congestion, 
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ll 


oO t experiment 54 da I 
ct ved ( 0.07 )4 1 Cal 
Total 2.050515 gran 

Exhibit ‘ estion of glomerul pre 
cipitated Hum 1 networt 1! —P xXim 
convoluted tubuli with slight parenchyma- 
‘ R d ven ti th epithelium 1e\ 
hvalu I inular « t n the Henle 
loops 1 dist convolute tubuli Lime 


salt deposits occur in four casts. Epithelium 
of Henle’s 1k p distal convoluted and « 
lecting tubuli, especially papillary ducts 
finely vacu it< indicating tatty degenet 
tive infiltrat Het and there the nuci¢ 
ot an ept lial cell stains very dark and 
the p plasma pinkish-blue, probably in 
arr, T p ] eT ? 1) 
na... 4 gth of experiment 80 days, re 
CelVvt | so doses aM OT 0.0309 7 d . 2 
0.00209 gram eacl Potal 2.11242 gran 
Mict > Pp I] presents m det ite conges 
d precipitated albur ou etw 
in Bowman's capsule and proximal conv 
luted tubuli. Epithelial cells of the Henk 
] ops, distal « \ uted and collectn tul 
ir finel Cu ated dic iti tt ar 
onerat ‘ 
22 Let t] I experiment SO ¢ r 
( ved «= ( ) 0.0 IT 
0 06309 I cl Total 2.1 j ran 
Pres t bum proximal 
convol d t ] I. pitheli ( S f the 
Henle’s looy nd of the dystal convoluted 
tubuli liatior e those 
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2—From Guinea-pig No. 20. Fatty degenerative infiltration of tubules in cortex. 


Scharlach-R_ stain. 


ne *y 


ie 


From same kidney as in Fig. 2. Scharlach-R stain. 
tion of epithelium of Henle’s loops in cortical arch por 











the collecting tubuli are finely vacuolated 


atty degenerative infiltration—Here and 
there are hyperchromatic nuclei and mitotic 
figures. 

23. Length of experiment 85 days, r 
ceived 51 doses (39 of 0.03637, and 12 oft 
0.00309 gram each). Total 2.17551 grams 








resents precipitated albuminous network 








1—Medullary pyramid of same cas« 


tion of tubular epithelium. 


proximal convoluted tubuli, and few 


in the Henle’s loops, most of which 
hiltrated by Fatty degenera 
the 
of the epithelial cells 


distal 


lime salts. 


nfiltration is imdicated by finely 


te 
‘ i 


appearance 


Henle’s loops, convoluted and 


ng tubuli. Occasionally hyperchro- 


cle1 and mitotic figures are noted 
, : 
ength of experiment 54 days, re- 
» doses of 0.171 gram each. Total 
TIS 
. . . -] 7 
pic picture presents marked cot 


tubules 
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precipitated albuminus networks and 


pithelial cells of the tubules 


casts. 


are finely granular, and those cells if 


and collecting tubules are 


( lated k 


Henle’s loops 


attv degenerative in- 


Henle’s loops, distal convo 


thules 


on iT 


luted and collecting ti 


present In 











1 1 


eht parenchymatous dé 


2s. Leneth of experiment 3! days, ré 
ived 36 doses (6 ot 0.06300, 19 of 
075045, and I1 ¢ 0.0909 gram each). 
otal 2.82148 grams 

Ali on pically shows moderate clouds 
oo the proximal convoluted tubuli, 
w finel 1 if 1 hvaline casts in the 
nvolute | collectu tubul ind Henle’s 
ps ( ich lim salt is { 

sited nit 1 cells f the Henl 
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are finely vacuolated, indicating fatty de- round, but some of them, especially in col 


generative infiltration, which is less marked lecting tubuli, are flattened out and pushed 
in the thin part of the Henle’s loops and rather toward the lumen, the cytoplasm 


smaller collecting tubuli, than in the as- being clear, swollen. Fatty degenerativ: 
cending part of Henle’s loops, distal con- infiltration is shown in Henle’s loops, distal 
voluted tubuli and papillary ducts, where it} convoluted and collecting tubuli. A few 
is very marked. Mitotic figures are numer- —hyperchromatic nuclei and mitotic figuré 
ous, especially in proximal convoluted tu- are also present. 

buli, evidencing regeneration of the epith 27. Length of experiment 8&1 days, re 




















Fic. 5.—Guinea-pig No. 25. Osmic-acid preparation. Fatty degenerative infiltration of 


epithelium of collecting tubules near papilla. 


elial cells. Slight connective tissue prolif- ceived 21 doses of 0.171 gram each. Total 
eration in the cortex is noted. 3.591 grams. 

26. Length of experiment 59 days, re- Shows congestion, edema and very few 
ceived 19 doses of 0.171 gram each. Total casts. In proximal and distal convoluted 
3.249 grams. tubuli, and Bowman’s capsules one sees 

Exhibits congestion; in Henle’s loops and precipitated albuminous networks. — Cyto- 
collecting tubuli are a few hyaline casts. plasm of the Henle’s loops, distal convo- 


In Henle’s loops, distal convoluted and luted and collecting tubules is slightly vac- 
collecting tubules the epithelial cells are  uolated and finely granular. In all seg- 
very clear, vacuolated or goblet-like. The ments of the tubules, here and there, one 


nuclei of these cells usually appear normal, observes the absence of nuclei; and als 
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Ayperchromatic nuclei and mitotic figures. the collecting tubules Protoplasm of th 
d Nuclei of the distal convoluted tubules are cells of distal convoluted tubules and 
n ituated rather toward the inner border of Henle’s loops is clear and more granular 
he cell. Cells of the collecting tubules ar than 1 nal Che imner margin of thes 
:; mostly detached from basilar membrane. cells is irregular, and in the lumina of such 
. Diagnosis fatty degenerative infiltration tubules one can see albuminous precipitate, 
of the Henle’s loops, distal convoluted and sometimes in a network. The smaller col- 
collecting tubules. Regeneration of — th lecting tubules show the same thing In 
k 6.—Guinea-pig No. 28. Hyaline casts and lin ts in tubules « medullary pyran 
: ir papilla 
i 
C] el cells I ill diy Ol ( ( cel < ( 
umen 


5 ( experment _— : ( e ‘ 
Ce 22 d S Of O.I17I ram cac | ] ( ( ‘ e cells 
: 3702 grams ( r approximate each 
Shows little congestion, and in’ Henk other Some of the nuclet of these ct 
: | but few hyaline casts. In several ot re somewhat flattened out and lie rather 
tl Casts (4 to §) one Can see mall, toward the basilar part of the cells. Cyt 
4 dark-blue, rounded, = structurless — bodi plasm of these cell clearer thar mal 
Which correspond in their appearance to especially around the nuclei and basal part 
’ lime salt incrustations. In the papilla there of the cell [here is a fatty degeneratiy 
. 


are manv such incrustated areas betwee 
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luted and collecting tubules. Lime salt d distal convoluted tubuli and in lesser 
posits are present in Henle’s loops, collect- gree collecting tubuli show fatty deger 
ing tubuli and in straight medullary rays. — ratiye infiltration \Ibuminous precip 
Parenchymatous degeneration in proximal — ;,, capsular space would indicate also 
convoluted tubuli is noted. lesion of the capsular epithelium. In 
2g. Length of experiment 93 days, re- Hienle’s loops and collecting tubuli ar 
ceived 53 doses (20 of 0.06309, 24 ot eral deposits of lime salt. 
0075045, and 9 of 0.0909 gram each). , : 
7994. . 33. Length of experiment 180 days, 


Total 3.90266 grams. é' 
. . Celver 109 doses (40 Ot 0.036037, 28 
Microscopically shows a moderate degree 

: : ; 0.06309, 20 of 0.075945, and 
ot cloudy swelling in proximal convoluted 


tubuli and precipitated albumin here. In °'@™ each). otal OS/TIT gram 
Henle’s loops, distal convoluted, collecting he pathological picture shows less fat 
tubuli and papillary ducts the epithelial cells degenerative infiltration, but more hyali 
are finely and coarsely vacuolated indicat- C4sts than that of the No. 32, and sev 
ing fatty degenerative infiltration. There foci of small round cells. The import 
are very few casts. In all portions of the thing in this and the following thre 
tubule one can see single desquamated epi- mals in the presence of small foci of 
thelial cells of the proximal convoluted tu dark fibroblastic nuclei in the cortical z 
bule epithelial type. Mitotic 


regenerated epithelium, especially in 


{ 


figures and indicating beginning of secondary inte1 


the tial nephritis. 


proximal convoluted tubule, are readily 34. Length of experiment 180 days, 
demonstrable. In the fatty tissue of one ceived 113 doses (40 of 0.03637, 30 


or two of the interlobular septa there is ©.06309, 23 of 0.075945, and 11 of 
slight polymorphonuclear infiltration. eram each). Total 6.602025 grams. 
- . ). oj 2 ic a is ~ ry i 
30. Length of experiment 95 days, re Pathological picture is similar to N 
but with more casts, lime salt in convolut 


ceived 55 doses (20 of 0.06309, 24 oft 

° ; ‘ : ] ] we . a 
© 075945, and 11 of 0.0999 gram each). tubuli, and epithelial regeneration in 
Total 4.0844 grams proximal convoluted tubuli. Very « 


Microscopically presents parenchymatous Connective tissue proliferation in the ¢ 


degeneration and precipitated albumin in 35. Same as No. 34. 
convoluted tubuli, finely granular and hya- ' : 
‘ ; 30. Length of experiment 202 d 
line casts mostly in the Henle’s loops lo : 

: a P 4 ceived 130 doses (12 ot 0.032300, 14 
cated in the papilla, few of these casts 

+ hn : . : C.03037, 39 Of OO63Z00, 24 Of 0.075945 
containing lime salt. In collecting tubuli 
It Of OO°CQ L2ram each) Total 7.2 


and papillary ducts may be seen clumps or 
casts of desquamated epithelial cells. Fatt, 
f i gaia eae ; ; : Grossly shows uniformly fin 
degenerative infiltration is quite marked in 


the usual parts of the tubule. nies 
Miers scopically pre sents cl 1" < 

SI. Length of experiment, total amount of the epithelium of the pr ximal ¢ 

of lead and microscopical picture are th luted tubuli with precipitated albumi 
same as in No. 30. few casts, which are present als 


22. Length of experiment 161 days, r Hienle’s loops. Fatty degenerativ: 
ceived 98 doses (12 of 0.03306, 41 of — tion is not marked. Characteris 
6 03637, 38 of 0.06300, and 7 of 0.075045 Section is the presence of the cysti 
gram each). Total 4.816825 grams. 
Microscopically presents dilated Bow : 
and proximal convoluted  tened epithelium and contain hyaline 


lated tubules in the cortical zone; the 
cysts are lined by cubical or slight] 

man’s capsules 
tubules filled with precipitated albuminous ot precipitated albumin. A futher 
network, and few casts in the Henle’s acteristic feature is the proliferation 


loops. Epithelial cells of the Henle’s loops, interstitial connective tissue beginnit 














Fic. 8—Guinea-pig No. 22. Higher power of glomerular and tubular lesion 
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Fic. 10.—Small anemic infarct, with slight inflammatory reaction about it. Guinea pig 
No. 32. 
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the surface and extending deeper into the 
cortex. 
GENERAL DISCUSSION 

It will be seen from the foregoing 
brief descriptions of the pathologic- 
histological findings in the kidneys of 
guinea pigs dying at varying experi- 
mental time and variable total dosages 
of lead, that the kidney lesions are 
mostly those of the initial stage, con- 
fined to epithelial damage, both in the 
renal tubules and Malpighian bodies. 
There are in the last four instances 
slight inflammatory changes in the 
kidneys, but in all others only those 
of circulatory and degenerative na- 
ture. The circulatory changes are ex- 
pressed in the quite marked conges- 
tion, both active and passive, of the 
renal This 
congestion is characteristic in most of 


vessels and _ capillaries. 
these experimental animals with one 
or two exceptions. In agreement with 
Coen FE. and e d’Ajutola, G. the 
glomeruli were usually found moder- 
ately or greatly congested. In several 
cases there was also edema and _ hy- 
The 


this 


drops of the kidney structures. 
most adequate explanation for 
congestion seems to be the chemical 
metabolism of 


irritation and altered 


the kidney cells caused by _ poison, 
which irritation and change in meta- 
bolism causes a larger inflow of blood. 
An explanation on any other basis 1s 
difficult, because, according to Heubel 
(40), (47) and Siceardi 
(48), lead produces vasoconstriction 


Rosenstein 
and anaemia. Edema is simply the 
consequence of hyperemia, and hy- 
drops in some cases is due to change 
in metabolism of the cells. 

Although 
strongly emphasize in their descrip- 


and Goadby +o 


TOR 
Legge 
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tions and illustrations interstitial hem- 
orrhages in the kidneys of lead pui- 
soning both in animals and in man, it 
does not seem convincing to us, since 
in our series we have frequently seen 
identical pictures in the lead kidneys, 
but these we find are only congestion, 


] 


and not hemorrhage. ‘They state that 
“the venules rather than the arterioles 
appear to be the preliminary site of 
destruction.” From their descriptions 
and plates it would appear that they 
did not always find the delicate venule 
This does not necessarily 


that such defects are 


walls intact. 
rean, nowever, 
pathological; they may very readily 
have been artefact due to contraction 
or stretching of the sections during the 
technical preparation. 

The next characteristic change is 
the slight parenchymatous degenera- 
tion of the tubular and glomerulo- 
capsular epithelium, particularly in that 
of the proximal convoluted tubules. 


In several cases in the capsular spaces 


and frequently in proximal convo- 
luted tubules and even lower down 
there were present networks of pre- 


cipitated albumin. However, in suc! 


carly experiments albuminuria was 


not marked, corresponding to the 
findings of Oliver, Giglioli, and oth- 
ers, who in most of the cases found 


transient, or temporary albuminuria, 


and to the findings of constant al 
buminuria in human cases of chronic 
lead poisoning by Bright, Tanquerel 
des Planches, Lublinski, Von Leyden, 
Page, Castex, and Widal. 

There were few hyaline and eve! 
a smaller number of granular casts, 


Henle’s 


and collecting tubuli, but also oc 


iT Ps 


most numerous in the 











que 
mic 
nat: 
and 
tow 
lime 
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found in the convoluted tu- 


In several kidneys we have seen 


sionally 
bulit. 
slight epithelial cell dequamation, and 
in three of these even epithelial casts 
could be seen in the collecting tubuli 
that the 


and papillary ducts. Proof 


thin parts of Lienle’s loops in the 
guinea pig kidney extend even into the 
papilla is offered by the finding of 
tubules in this location whose ep‘the- 
that of this part of 


Henle’s loop and, furthermore, by the 


hal lining is 


presence of small and thin hyaline 
casts and lime salt deposits within the 
lumina of such tubules. 

\ttention is again called to the 
practically constant presence of lime 
salt deposits in the kidneys examined. 
\s is generally known, the lime salt 
1s deposited in areas of necrosis. Suc h 
is the case here also. These impreg- 
nations, it was found, begin primarily 
in the casts, and later, as they in- 
crease, lime spreads centrifugally into 
the adjoining epithelial cells and also 
the interstitial 


tissue. \ccording to 


the distribut'on of the casts, the lime 


salt impregnations were most fre- 
quently found in the medullary pyra- 
mids in the papilla and near it, origi- 
nating from the casts in Henle’s loops 
spreading 
The 
lime salts were found in several in 
distal 


In several instances, 


and collecting tubuli and 


toward the outside of the tubules. 
tubule 


stances in convoluted 


casts also. where 
the lime salts were in only small quan- 
tities, only a few granules, it was 
learly demonstrable that the impreg 
This find- 
ing lime salt deposits is in ac- 
ordance that of the 


menticned in the 


Nation begins in the casts. 


with authors 


discussion of the 
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literature, particularly of Charcot, 
who found the lime salts in the thir 
parts of Henle’s tubuli, and with those 
of Deer. kK. who Says: “deposits in 
the connective tissues were extremely 


rare and adjacent to involved tubuli.” 


Beer also noted the deposits in the 
papilla. In my preparations the lime 
salt was found to be calcium carbo 
nate, since, upon application of sul 


phuric acid to sections containing the 


deposits, there deve loped gas boubles 
due to formation of carbonic acid gas 
(CO2). The lime salt deposits found 
vere better brought out in the Best’s 


carmin preparations than in the hema- 
toxylin-eosin sections. 
The 


early 


fourth characteristic of the 


lesions of the renal tissue due 
to lead poisoning is fatty degenerat've 
This degeneration was 


all the 


glomerulo-tubular 


infiltration 

not found in segments of the 
epithelium. It is 
best developed in the epithelium of the 
ascending part of the Henle’s loops, 


distal 


convoluted tubules and in the 
papillary ducts, and only in lesser de- 
and thin 


eree in the collecting tubuli 


parts of the In no in 


LT nie *s loops 


stance did the epithelium of Bow- 
cOnVO 
The fat 


mostly in the 


man’s capsule and proximal 
luted tubuli show this lesion 
situated 


cells. In the last 


droplets are 
basal part of the 
four instances showing the beginning 
fatty de 
slight, 


regard to the 


interstitial proliferation the 
eenerative infiltration was very 
which is important in 
heginning of the inflammatory process. 
In order to determine whether or not 
infiltration 

kidney, 
1 


healthy animals were killed and 


fatty degenerative occurs 
four 


their 


in normal guinea pig 


kidnevs examined for fat. To elimi 
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nate possible error due to excessive 
adiposity, animals of different body 
weights (4608 and 490 to 610 and 740 
grams respectively) were chosen. ‘The 
kidneys of these animals were fixed 
and stained in exactly the same man- 
ner as those of the lead animals. No 
fat was found in _ these controls. 
Therefore the statement of 
thors that the 
healthy guinea pigs show fatty degen- 


some au- 
kidneys of normal, 
erative infiltration is unconfirmed. In 
my opinion the finding of fatty de- 
generative infiltration in the kidneys 
of supposedly normal experimental 
animals may be due to the fact that 
they are latently ill because of im- 
This 


degenerative 


proper diet or hygienic care. 


demonstration of fatty 
infiltration in the kidney tubuli con- 
firms the reports of Oliver, Kobert, 
Delafield and Prudden—F. C. Woed, 
Anino. Whether or not 
early degenerative lesions are due to 


lead 


epithelium or are the result of anemia 


and these 


direct action of upon the renal 
produced by this poison is uncertain. 
It seems possible that the deleterious 
results may be due both to the direct 
action of lead and to the anemia 
by it. 


f fatty degenerative infiltra- 


caused llowever, the negative 
finding « 


tion in the kidneys of animals, dying 


shortly after beginning of the experi- 
ments, would indicate that the fatty 


degenerative infiltration probably 1s 


not due to the direct action of the 
lead, at 


only a small amount is ingested, but 


least not in those in which 


rather to the anemia produced by 


lead. and thus to indirect action of the 
lead. 
All these 


changes, degenerative parenchymatous 


findings: circulatory 
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and fatty lesions, hyaline and gran 
lar casts and lime deposits are proo 
that the earliest renal lesions, due 

lead carbonate poisoning, are of a d 
generative nature. 

While all these lesions are of 
trogressive character, there are in 
stances of proliferative and regenera 
tive nature also; since in several o} 
kidneys examined very hyperchro 
matic nuclei, and frequently distinct 
mitotic figures of the epithelial ceils 
were seen. ‘These show rather bluisli- 


pink 


with the long axis usually in the 


11 


protoplasm, oval shaped celis 
cular or longitudinal direction of 

bule, not, as normally, in the radial 
direction. This indicates regeneratio: 
of the damaged epithelium of the tu 
bules. This finding confirms the simi 
Charcot et 
d’Ajutola, and 


lar reports of Gombault, 
Ophuls, Coen FE... € 
Page. 

Glycogen infiltration of the kidneys 
was not present in any of the ex) 
mental animals. 

Likewise, there were no microsc 
pic vascular lesions such as degener 
tion of the media or proliferation o! 
intima in the kidneys of any of my 
animals, which is in disagreement 
with the opinion of the second grou 
of authors, who believe that the vas 
cular lesions are primary in the 
this ne: 


kidney. According to 


finding of vascular lesions for t 


first six to seven months of the « 
perimental time, during which ¢ 
lial lesions are demonstrable, the pr! 
mary renal lesion due to lead poise! 
ing is parenchymatous degen 
and fatty degenerative infiltrat: ot 


the epithelium, followed by sec 
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interstitial nephritis. If there are vas 


cular lesions due to lead poisoning 
alone, as the students of human mate 
rial report, these are only secondary 
and in very advanced stages of the 
lead kidney. 

The beginning of secondary inter- 
stitial nephritis was found only in the 
last four animals i.e. in those which 


lived longest (0 to y months) and 
which had the largest amount of lev 


This 


was not very marked, but only in the 


carbonate (6.37 to 7.28 grams). 
first stage of interstitial proliferation 
with young dark nucleated fibroblasts, 
rich in cells, and without old scars or 
This 


was marked only in the oldest animal 


connective tissue hyalinization. 


in the outer zone of the cortical sub- 
stance. 
\lthough the 


living more than six 


number of animal 


nionths is’ too 


small from which to draw definite 


conclusions regarding the changes 
characteristic of chronic lead nephr: 
tis, so far as my results go they sun- 
port the findings of Ophuls, who 
states that the character of the kidney 
lesions in experimental animals given 
lead carbonate less than six months 
's parenchymatous degeneration, ne 
and now and 


CTOSIS, 


desquamation, 


then regenerative evidence, charac- 


terized clinically by few casts and 
very slight or no albuminuria, and 
that the interstitial nephritis begins to 
develop secondarily, and only in those 
animals, which are experimented upon 
six months or more. 

If we judge by the pathological 


is caused by different total doses 


* @ 


tf lead and various experimental time 
i several guinea pigs, we are forced 


to the conclusion that the changes in 


the lead kidneys are not dependent 


exclusively on the total amount oi 


lead and experimental period. As we 


saw from the descriptions, the lesions 


and the degree of lesions are not ab 


solutely the same in all of the an 


mals, which received the same amount 


of lead for the same period; and on 


1 


the other hand, there are similar le- 


sions of the same or nearly the same 


degree in the animals, whch received 
different amounts of poison for vari 
ous experimental periods There- 
fore, it must be noted that the kid 
ne\ lesions nN lead poisoning depend 
also upon an individual susceptibility, 


predisposition or resistance to the 
lead. ‘This may be an inherited pre 
disposition, susceptibility or res'stance 
or it may be required in many ways. 


CONCLUSION 


Qn the basis of the foregoing re 
sults and from the discussion the fol- 


lowing conclusions may be drawn: 


Bs That the earliest les‘ons in the 
guinea pig kidney due to lead carbo 
moderate 


nate poisoning are 


paren 
chymatous degeneration and fatty de 
renal 


microscopial 


eenerative infiltration of the 
epithelium, without any 


lesions of the blood vessels. 


2. That these early renal epithel‘al 
lesions with resulting precipitated al- 
bumin, slight desquamation, moderate 
numbers of casts and lime salt de 
posits, providing that no other etiolo 
ogical factor can be found, are the 
only lesions up to six months duration 
of the experiments and when lead 
carbonate in amounts hetween 0.5 and 
six grams has heen given Both the 


time and amount of lead required to 
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bring on these changes is conditioned 
somewhat by individual variation in 
reaction of the experimental animals. 


3. That after six months and when 
more than six grams of lead carbo- 
nate has been given there begins, first 
in the cortex, a slight proliferation of 
tissue, 


the interstitial connective 


which toward the end of the seventh 


Dr. Slavko Pejic’ 


month and when the total amount of 
lead carbonate given is over seven 
grams, leads to secondary contracted 
kidney. 

In conclusion the author wishes to 
express his gratitude and appreciation 
to Dr. Aldred Scott Warthin and Dr 
Carl \V. Weller, 


tion and guidance the work was car- 


under whose diree- 


ried out. 
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Hookworm Disease Causing the Blood Picture 


of Primary Hemolytic Anemia 


\Wo. 


ALLAN, 


N speaking of anemia in infancy 
Cabot (1) says there is apt to be 
(a) enlargement of the spleen, (b) 

leukocytosis, (c) high color index, with 
megalocytic blood picture, (d) erythro- 
blasts, many of them megaloblasts, (e ) 
abnormal leucocytes (myelocytes, stim- 
ulation forms), and that these findings 
make it so difficult in infancy to recog 
nize the type of blood disease from the 
blood the 


not be made 


alone that attempt should 


a view borne out in de 
tail by the following case. 
In October 


Case history: 1924, 2 


twelve months old baby was referred 


tc me by Dr. A. F. Thompson of 
Troy, N.C. The baby was very pale 
and weak, and had been vomiting 


about once a day for several months. 
The 


seemed healthy. 


parents and = other children 


This baby was born 


at term and labor was normal. She 


hal never been sick otherwise and 


was still almost exclusively breast fed. 
There was a history of having swal- 
lowed a small metal piece from a 
pocketbook at the age of five months, 
and at nine months the baby became 
The 


it the eyes were never yellow and the 


yellow, pale and weak. whites 
emon-tint of the skin was not as pro 
nounced as it had been at first. The 


M.D., 


in an Intant 


child was very f1 at times 


hot. ‘The 
the 


rt ] ¢ + ~ ¢ a7] > 
elt parents attributed th 


sickness to foreign bod, 


examination the anterior ton 


(On 


tanelle was found to be the size of a 


dime; skin very p: with strong 


lemon-vellow tinge. sclerae white; 


throat, heart, and lungs negative 
Three incisor teeth were present and 


one coming through. Peripheral 
e spleen 
costal 


the 


vlands were not palpable. T1 


extended an inch below the 


margin and the lower edge of 


the costal mar 


Dr 


was palpable at 
\n X 
J. Rush Shull 
body 


running a 


Rav examination by 


failed to reveal anv 
The child 
continued 
to 


positive 


foreign found 


be 


ture 


was 
te tempera- 


The 


for 


from 102. feces 


LOO 


were strongly occult 
hookworm 
the blood 


cells 


blood and crowded with 


Examination of 


ros 
eggs. 


( 


}7 ‘ . 
2,470,000 giving a color index of ap- 


showed hemoglobin red 


proximately 1; leucocytes 12,000, with 


polynuclears 56%, small mononuclears 


( 


‘ c 
jl ‘. ; 


large mononuclears 2%, neutro- 


philic myelocytes 1%, eosinophils o. 
The red cells showed moderate varia- 
tion in size and shape with some poly- 
There 


moblasts and 120 megaloblasts per cu. 


chromatophilia. were 360 nor- 


mm. 
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Because of the very poor condition 
of the child transfusion seemed ad- 
visable and Dr. A. G. Brenizer gave 
120 ce of blood into the longitudinal 
sinus. 

Hookworm disease is the last 
thing I should have suspected as the 
cause of anemia in an unweaned 
twelve months baby who not only 
could not walk but would not leave 
its mother’s arms at all, for Darling 
(2) points out that “infants under 
cne year rarely or never harbor 
hookworms.” 

The picture of primary hemolytic 
anemia (except for hemolytic icterus ) 
is rare in childhood and extremely 
rare in infancy, but as Lucas (3) 
points out more than half the re- 
ported cases were supposed to be due 
to intestinal parasites. The anemia of 
hookworm disease is almost invariably 
of the chlorotic type with low color 
index but as pointed out by Dock 
and Bass (4) a few cases occur in 
which the number of red cells are 
reduced as much as the hemoglobin, 
giving rise to a color index of I or 
above. 

During the summer the older chil- 
dren had taken the baby into the back 
yard and holding her up had tried to 
teach her to walk, selecting soft 


muddy ground to avoid hurting h 
feet. 

As an intern in 1900, before miu 
was known about hookworm in th 
country, I nearly killed a_ sixteen 
months old breast fed immigrant bal 
by starving it part of a day and gi\ 
ing thymol. The present patient, | 
cause of fever, anemia, and malnu 
trition, seemed too sick to stand much 
starving and _ purging. She was 
weaned and established on milk and 
oatmeal gruel before treatment was 
undertaken; then milk was withheld 
for a day before and after the giving 
of thymol, gr. 1, but during these 
two days oatmeal feedings were given 
at the regular intervals. 

Dr. Thompson reports (1928) that 
after a number of treatments, cover- 
ing a period of four months, all the 
hookworms were expelled, and_ the 
child has been normal ever since 
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Evidence Concerning the Effect of Insulin 
On Carbohydrate Tolerance 


LEFrEvrE, A.B.. 


Wan. M. 
REVIOUS to the discovery of 
insulin the treatment of diabetes 
entirely of 


mellitus consisted 


dietary measures. Various writers 


outlined methods of procedure which 
were calculated to maintain a sugar 
free urine and still keep the patient 


vell 


ments met with a variable degree of 


fairly nourished. These experi 
success, depending on the severity of 
the disease in the patients under their 
care, 
The 
the 


discovery of insulin changed 


as no 


treatment of this malady 


treatment has been changed before. 
The early writings on insulin which 
appeared shortly after the completion 
of the experimental work which led 
to its discovery, give one the impres- 
that 


only to control d‘abetes in all stages, 


sion the remedy was destined 
(1 These experimenters were not 
willing to forecast an increase in the 
carbohydrate tolerance as a result of 


Its This same conservative atti 


use 
tude is held by many writers to 
day, (2), 

\s was true before 1922, diet is 
to-day the most important part of the 
treatment of diabetes. No case will 
progress favorably unless the diet 1s 
careiully adjusted to the  patient’s 
nee ind after the diet has been de 
vise] for a given patient that patient 


VWichigan 


M.D., J/uskegoi 


] 


must pe instructed m_ the proper 


preparation of the food and the caleu- 


lation of the various amounts. 

He should know why he is given 
a certain number of grains of carbo- 
hydrates, protein, and fat, and he 


should know how to properly calcu- 


late the amount of the various food 


substances It has been my experi 


ence that the reliability of a patient, 


his ability to refrain from “cheating,” 


to a extent the 


great 


the diet. 


upon 


character of If he can eat 


the same food that is served to others 


in the same family he will be better 


with h's diet. 


| have 


selecting 


_ 


satisfied 


considered this matter in 
a method of computing the 
Dr. Orlando 


) described such a method of 


diets given my patients. 


Petty (3 


diet calculation and it is his method 
that I have used. Patients using this 
diet are able to eat anything served 


in the average American home except 


pastry, pie, cake, candy, wheat bread, 


and other similar high starch foods. 


No extra cooking is required by the 
housewife in the diabetic family. 
This 


the tendency is towards honesty with 


allows a more natural life and 


himself and his physician 

The ratio between the protein, fat, 
and carbohydrate is so adjusted that 
excess of anvone which 


there is no 
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requires the addition to the diet of 
extra food materials such as olive oil, 
mayonnaise, cheese, cream in quanti- 
ties greater than the usual person 
would enjoy. This is done by feeding 
the patient one gram of protein per 
kilogram of body weight, and sufh- 
cient fat and carbohydrate in ratio of 
3 to 1 by weight, to make a total of 
30 calories per kilogram. The keto- 
eenic-ant’ketogenic ratio for diets cal- 
culated thusly is less than two and 
one quarter to one which leaves a 
safe margin, according to work done 
by Woodyatt (4). 

Insulin has been used in cases 
placed on this diet, called by Petty an 
efficiency diet, when the carbohydrate 
tolerance of the individual was below 
the total glucose value of the diet. 
The patients are started on the diet 
and frequent blood sugar estimations 
are made. If the fasting blood sugar 
level falls to a level near normal, insu- 
lin is not used. If it fails to fall suf- 
ficiently or if it increases, insulin is 
used in sufficient amount to maintain 
the fasting blood sugar at a low level. 
This dosage is changed from time to 
time as the blood sugar permits. 
After the initial training period the 
cases are seen once a month for blood 
sugar estimations and the insulin 
dosage is adjusted accordingly. The 
insulin is divided into from one to 
four doses daily depending on the total 
amount to be given. It is injected 
just before mealtime, the fourth dose 
being given at midnight when neces- 
sary. 

These patients are instructed to ex- 
amine the urine weekly for sugar as 
an added precaution. However, I 
have discontinued relying on urinary 


LeFevre 


sugar tests as a means of governii 
the dosage of insulin because [| ha 
found several cases where the re: 
threshold was so high or so low tl 
the Lenedict test was of little valu 
Several of these cases showed sym 
toms of diabetes, polyuria, polydips’a, 
and pruritus with a sugar free uri 
and after a more careful examinat* 
a high blood sugar. 

William Brace (2) has recently 
.shown that there is no improvement 
in the carbohydrate tolerance in cases 
treated by insulin and the Newburgh 
high fat diet (5). 
trary to my experience and to work 
done by McCallum, J. R. Will'ams 
and others (6) (7) and (8). 


This is quite con- 


I therefore wish to report several 
cases from my series as further evi 
dence in favor of the opinion ex 
pressed by McCallum. 


Report A—Case No. 14352 \ woman 
age 54, entered the hospital in April 1925 
suffering from polyuria, polydipsia, burning 
on urination, pruritis and restlessness. She 
was obese and had lost no weight recently. 
The urine was positive for sugar and the 
blood showed a_ sugar concentration of 
0.40%. She weighed 201 pounds and was 
five feet, one and one-half inches tall. She 
was placed on a diet of 1800 calories, and 
required fifty units of insulin daily to keep 
the urine sugar free and the blood concen- 


After two weeks she 


tration below 0.20%. 
was discharged on 35 units daily with a 
blood sugar of 0.18% and no symptoms 
Two weeks later the blood sugar had re 
duced to 0.16%, accordingly the insulin was 


cut to 25 units. 


She continued to improve and the insulin 
was gradually reduced until the following 
May when the blood sugar remained at 
0.12% with no insulin. She has had no 


insulin since and the sugar concentration 
has been between 0.090% and 0.11% at six 


” 


. . . aa +h, 
examinations over a period of 18 1 1S, 


















































Blood sugar Insuli Dat Blood sugar Insulin 
( 
0.400° ¢ 40 ullits 5-2 25 0.138" y. ul 


0.182 10 )-12-2 133 24 


ption of one test which was mined for insurance and was told he had 


bronchitis. Subsequent tests n a diet by his tamily yhysicial He 
| ] 








symptoms had disappeared and ee ( ee , sa 
radu he fasting blood 
remained sugar tree The dit ; ' edt oe al : ' 


eradually from 1340 to 1000 , , 


and 0.16%. She is symptom 


remained on the same diet 


we 


0 admission this patient wi 
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CHART “1” REPOR \ 


20) 50 7714-25 O.14 2 

22 50 ‘ rt 0.090 

222 55 1-14-2 0.101 s 
0.200 50 2-14-2 O.11% 
0.200 50 1-16-20 0.200 ( 
0.200 50 S-18-20 0.001 oO 
O.182 50 7-1 20) 0.002 ( 
0.182 50 )- 10-2 0.100 oO 
0.154 10 I g 27 0.237 0 
0.182 40 6-13-27 0.002 0 
L182 25 


when she was sufferime diabetes hree mont later he was placed 


to normal, the last test gradually ere vyorse until one vear bet 
Cimmisst he is nt ( i State ] titution 
- ; ; liabetic treatn I He Vas ent hom«e 
No. 14180. This patient EO RE er aS rer 
‘ ‘ i i] 2 (i il and o4 
hospital in March 1925, aged ' ; 
anite of iment dail far admissiot . 
oft olvuria, volvdipsia, 
1 ] 1 Septem! 24 e complained of pains 
] 
neuritis tor the past 20 years : ‘ ' ‘ oP , 
( n ( rse D valking and worse t 
negative tor sugar, acct ( P 
1 \ ¢ some nausea i1iter eat reg 
d ood sugar was 
acid, thi bl I wat \A\ ; F pitatior Weicht ree aateMin 
' ; ; oh 
is placed on a diet of yt ail , 
I I 5 Il 1 lr} rine contained ce 
at 100 grams, and carb a 14 _— ry 
( ne qa1at TK Cu IT 1) ugat 
is, and atter two weel = 
0.408 Che diet 
vel was constant betwe ‘ 
: uced 1980 Ca ries consist ol ( 
on 37 units of msuli , 
te rams protein, 100 grat fat. and 65 grams 


been kept at that figure = ; , , = ; ' . rs . 


remained the same until ae _ 4 ; , 


‘ 1 ] i ( ( 1 lilt qos 
when the blood sugar u , , 
during is tin varied trom 75 to 8ou 
due to a nasal infection 1.3] | | , , : 
da if mnuary e was returned to ti 
infection subsided it returned t , 14 
hospita er 1S¢ r suga content rt t 
In April, 1926, the sugar ca ee 7” a 
ma) i ft (i if il ncreaseqd 0.22 2° Lis 
s ; 
2% and the insulin was , 
) ec «l wt ; hye due ty 1 ise , bh 1 
Since ceasing the * - = | | 1 | 1 4 
sug uring the nig t as ad Cel 
level has been constant | , 1 
mg a ser t attacks f imsuln ho 


] 


° . ‘ i t is ¢ s t t O12 
with no change in b ; 
77 units d He ret ed t d 
wntil A t )2 el s reduced 


No. 13871. Five vears to 67 units resulting in a bl 
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In May, he again returned complaining of had fallen to 0.18%. The following di 


frequent attacks of insulin shock and after she received 110 units of insulin and tl] 
several days in the hospital was readjusted alveolar CO2 was 30. On the morning 
on 32 units of insulin daily with a blood the third day of treatment the sugar c 


sugar level below 0.10%. He has remained centration had increased to 0.44%, but du 


sugar free and free from insulin shock from ing the day by giving 205 units it fell 


then to the present time, on 32 units daily. 0.80%. She had regained consciousness and 
: ‘ appeared quite normal. However, she 1 
Report D— Case No. 18055. A woman, auined from 5 to s00 waits dally Sor & 
aged 52, was admitted in September, 1926, cil deve telove the aleccler CO 
to the surgical wards following an automo- creased to Semm tension. 


bile accident in which she suffered a torn : ; 
On the sixth day she recetved her first 


buttocks and perineum. After four days she. 
food other than the large quantities 


became unconscious and cyanotic and on ie : 
‘ ‘ ° e ° orange juice given her up to that time 
examination the urine was found to contain ; ; 

She was placed on a diet of 948 calor 


a large quantity of sugar, acetone and dia- 


; , a and this was gradually increased to 1800 
cetic acid. The blood showed a sugar con- é ie : - : 
a 3 ‘ during the next week. The alveolar COz 
tration of 0.4% and the alveolar air showed 
a ae : é : gradually increased to 45 in 11 days | 
15mm of CQO, tension (Marriott). She ooggee el ji ois 
the insulin treatment fell to none in 33 


was immediately placed on treatment for 
° ° ae ; days (see chart). 
the impending coma. Fluids were admin- 
istered subcutaneously. She was. given The healing of the perineum was _hin- 
digitalis tincture 15 minims every 3 hours dered by considerable infection but was 





and orange juice for its carbohydrate value. complete in about two months and she was 
She was given 150 units of insulin that discharged from the hospital in 67 days 


day. That evening the sugar concentration no insulin and 18co calories, with a normal 








CHART “2” REPORT D 
Alveolar Urine 
Date Blood Sugar Insulin cx. Blood Urea Sugar Acetone 
9-9-2060 0.470% 
0.334 
0.182 150 units 15mm 28 mg pos pos 
10 0.334 110 30 pos p 
II 0.444 
0.400 
0.080 205 30 pos pos 
12 0.286 8o 30 44 pos neg ins 
13 0.308 100 30 40 pos neg 
14 0.250 85 35 20 pos neg me 
15 0.200 70 30 26 pos neg ori 
16 0.143 60 30 pos neg me 
18 0.160 60 40 12 neg neg hee 
20 0.133 50 45 12 neg neg the 
22 0.1209 35 II neg neg blo. 
29 0.105 20 neg neg at 
10-1-26 0.133 15 neg neg _ 
12 0.052 0 neg neg the 
11-15-20 0.141 Oo neg neg ] 
1-29-27 0.100 oO neg neg 
4-5-27 0.084 o neg neg oa 





0.005 











blood concentration. Since discharge she 


has had blood 


from 0.08% to 0.10% with no urinary sugar 


three examinations running 


and no symptoms. 
DISCUSSION 

Report 1A—This presents the case 

of a woman who required 35 units of 


84 cases 


a 
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year 
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months 


require this amount for 123 

after which it was gradually decreased 

and she has maintained a normial blood 

sugar level on no insulin for the past 

and a half. 

Report C.—This man was growing 
1 


worse on 84 units of insulin daily and 





ae eae 


i 


























23.8% 8.3% Group of 57 cases 
Refused treatment Died seen continuously 
or moved from Diabetes 1.1% for 18 months or 

locality Nephritis 4.7% more 

Cardiac 2.4% 
54.3% 45.27% 
Required insulin Required no ineulin 
I 
a So 
24.5% 29.8% 

Insulin for remained on 
less than insulin 
14 months treatment 

include 
2 3 4 
Unfaithful Children Very severe Cases complicated 


to treatment 


insulin daily to maintain the blood 
sugar at a normal level, on 18009 cal- 
ories. In 13 months, the insulin require- 
She has 


heen sugar free and symptom free for 


ment had decreased to none. 


the past 18 months with a normal 
blood sugar and has remained on 1800 
calories without loss of weight below 
the standard for her size and age. 
Keport B—Th's case is very similar 
to the previous one. The patient was 
started at 37 units and continued to 


nation he 


«al 


diabetes because 


peated], 


by p 
— leg ulcers 2 
syphilis 1 
gall bladder 
disease 1l 
nephritis 2 
paralysis 
agitans 1 
cirrhosis of 
liver 1 











_ 


2500 calorie high fat diet. Hle did 


not believe his symptoms were due to 


hs urine had re 


been negative but on exami- 


was found to have a very 


high renal threshold, in the region of 


O 10% 


hlood Sugar When this Was 











reduced by readjustment of the daily 
spacing of doses his symptoms rap- 





idly left him. He required between 
75 and 80 units daily for 24 months. 


Following th‘s his requirement has 






gradually reduced to 32 units. He 
has maintained a normal blood sugar 





level on this dosage for the past 8 





months. 





Report D.—This woman was first 
She required 





seen in diabetic coma. 





considerable insulin during the first 





week (Soo units) in order to reduce 





the acidos's. After recovery from the 





ketonemia the insulin requirement 
rapidly fell to nothing. The infection 
which resulted in the wound probably 


accounted for the amount of insulin 








required, but as the infection subsided 





the requirement fell and she has 





maintained a normal sugar level on 





no insulin for the past year. 





Of a series of 57 cases which have 





heen observed for longer than one 






year, 45.7% required no insulin, leay- 





ing 54.3% which required insulin as 





well as diet, to bring the blood sugar 





to a normal level. 
Of the 54.3% 





requiring insulin, 
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24.5% were able to cease the inje 
tions in from 2 weeks to I4 months, 
the average time being 5.9 months. 
There remains a group of 29.8 
who have continuously required in- 
sulin. 
lar cases, two of them have been un- 
faithful with their treatment both 
dietary and insulin, three of them are 


This group consists of irregu- 


under 20 years of age and cortise- 
quently more severe, eight cases are 
complicated by ulcers, syphilis, gall 
bladder disease, nephritis, paralysis 
agitans, and cirrhosis of the liver, 
There are four other complicated 
cases which belong to this group. One 
of these has been reported in this ar- 
ticle. They all require less insulin 
than when first seen, but are classed 
as “very severe” with a very low car- 


bohydrate tolerance. 
CONCLUSION 


This resume is offered as additional 
evidence that in the absence of com- 
plications adult diabetics gradually im- 
prove their tolerance for carbohydrate, 

, 


many of them to the extent that in- 


sulin is no longer required. 
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Addison’s Disease in Association With 
Amyloidosis* 


NEWELL W. Puivporr, M.! 
MYLOIDOSIS is infrequent 

ly associated with the cause of 
Addison's 


findings in a number of cases at the 


d'sease \utopsy 
University Hospital show that amyloid 
deposit in the adrenal glands occurs 
in a fairly large percentage of those 
subjects showing a generalized amy- 
The 


quite variable and in only two cases 


loidosis. amount, however, is 
is it present in sufficient quantity to 
suspect the causation of symptoms and 
signs referable to adrenal insufficiency. 
of 
dence, combined with the fact that the 


On account indefinite clinical evi- 


subject is a negro, one of these cases 


venosed Addison's disease, 


‘~ 


cannot be diz 
although the cortex of both adrenals 
is almost completely replaced by amy- 
loid The for 


however, 


one case discussion, 


vives definite evidence of 


\ddison’s disease in association with 


marked amyloidosis of the adrenals. 


It is agreed that the primary etiolog, 


of Addison’s disease is varied, and 


that tuberculosis of the adrenals is un 
doubtedly the most common pathologic 
finding in association with this disease. 
Neoplasm, gumma formation, atr yphy, 
infarction, 


hypoplasia, hemorrhage, 


and roentgenray necrosis are also 


OCCe 


this 


mally found in connection with 
ondition. Autopsy findings on 


61 


Ps 


9 
o 


C.M 


patients dying in this hospital also 


show tuberculosis more trequently as- 
\ddison’s 


Cf mdition. 


disease than 


The 


reveals 


sociated with 


any other single re- 


view of 2550 cases 


autopsy 
fourteen which can be classified under 
\ddison’'s d 
these 


wease, 1e associated con- 


dition in is: 
Tuberculosis 
Carcinoma metastases 
Mycosis fungoides 

] 


Simp 


\myloidosis 


e atrophy 


Of these fourteen recorded, five are 


\ddison’s 


and three others give a clinical diag 


> ] | , 
agnosed qaisease, 


clinically di 


of (1) generalized tuberculosis 
\ddison’ 
\ddison’s d 
tuberculosis 
The 


clinically 


nosis 
h 


nancy 


wit disease, (2) malig 


with isease, (2) 


chronic with 


\ddison’ 


WY a | 
bit’ Ca 


pulmonary 
disease six remain 
S not 


s¢ diagnosed 


vive definite evidence of all six belong 
Qn investigation, 


to 


ing to this 


group. 


the clinical findings are found be 


compatible with this diagnosis. Three 
additional cases give the typical patho- 


\ddison’s 


but there is no clinical evidence to sub- 


logical picture of disease, 


stantiate the diagnosis 


Pathological Laboratory, Uni- 


Ann Arbor, Michigan. 


From the 
versity Hospital, 
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In regard to amyloidosis of the 
adrenals being a cause of Addison’s 
disease, the literature shows only five 
other cases. All five showed marked 
amyloid deposits in the adrenals and 
have definite diagnostic proof of this 
disease being present. There are two 
additional by Riesman and 
Sauer which are somewhat doubtful ; 


rep¢ rts 


both show very marked amyloidosis of 
the adrenals, but neither gives a con- 
clusive picture of adrenal insufficiency. 
Dickinson reports 118 cases of gener- 
alized amyloidosis, and of this number 
only nine show recognizable deposits 
in the adrenals; these cases show only 
a slight infiltration of the cortex with 
no apparent embarrassment to adrenal 
function. 

A recent paper by Hunter discusses 
in detail the clinical and pathological 
findings in those cases previously re- 
ported. With reference to the adre- 
nals, pathologic findings are fairly con- 
stant. The gross appearance shows 
the gland of normal or slightly in- 
creased size, increased firmness, yel- 
low-white or grayish color, the cut 
surface giving a slight waxy appear- 
ance. Microscopic examination shows 
the amyloid in greater amounts in the 
cortex; the zona reticularis and fasci- 
culata are most affected while the zona 
glomerulosa is only slightly involved. 
The medulla has only small deposits 
which are chiefly surrounding the 
blood vessels. All cases have a bi- 


lateral involvement of the adrenals. 


CLINICAL REPORT 
Mr. C. C., an American, carnival 
man, white, single, aged 45, entered 
the University Hospital November 2, 
complaining of weakness and 


1927, 
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pain in the abdomen. The symptoms 
had begun gradually six months before 


He devel 


oped loss of appetite, nervousness, 


with a feeling of fatigue. 


somnia, and a continual dull headache, 
The patient lost 25 pounds in these six 
months. There were no gastro-intes- 
tinal upsets with vomiting. Gradual 
weakness with a beginning swelling of 
the feet and ankles forced him to seek 
medical attention. 

Past Hlistory—He had pneumonia 
in childhood. He fives history of 


marked sexual excess and has_ had 


gonorrhoea four or five times, also 
syphilis, which was inadequately treat- 
ed. Patient has been a steady though 
moderate drinker for 


many vVears, 


Was married for 17 years, had no 
children. Has been separated for past 
five years. 

Father died at 8o 


Mc ther died at 


Two sisters died of 


Family History 
of unknown cause. 
So of a stroke. 
tuberculosis, one sister of influenza, 
and another died at birth. Otherwise 
the history is negative. 

Physical Examination—Shows a 
chronically sick man, who lies in bed 
with no marked discomfort. 

Pupils: = Small and irregular, re- 
acting sluggishly to light and to ac- 
commodation. 

Dental Hygiene: Poor, and caries, 
pyorrhoea and gingivitis are marked 

Tongue’ Heavily coated with no 
pigmentation present. 


1 


Mucous Membranes: Pale and 


show no pigment. 


Ribs: Very prominent — showing 


evidence of loss of weight. 


Respirations: 18 per minute 





dow1 
cardi 
pulsy 


came 
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Clear, but there is 


bases 


Upper Lungs: 


a flatness at both with distant 


breath 
fine rales over these areas. 


sounds, and a few scattered, 
Percussion shows the heart enlarged 
both to the right and left. 
Cardiaz Apex: Felt indistinctly 12 
cms. to the left of the mid-sternal line. 


The No 


murs are present. 


sounds are. distant mur 


Pulse: Rate is 8o per minute, and 
feels weak and small. 
Bloe xl 


diastolic. 


Pressure: 80 systolic, 


and tense, 


the 


\bdomen: Rounded 


with evidence of fluid in flanks. 
The liver edge is felt easily, but the 
liver is not definitely enlarged. 
Extremities: Pitting edema of both 
ankles. Knee jerks are not obtained. 
Skin: Shows no evidence of pig 


mentation or discoloration. 


X-ray 


amount of fluid in both pleural cavi- 


Findings: ‘There is a small 


ties, cardiac enlargement, pulmonary 
congestion. 


Laboratory Findings: Urinalysis 


shows a trace of albumin, many gran 


ular casts, no red blood cells. P.S.P. 


Test: Shows 45% in two hours. 


Non-protein Nitrogen: 32 


“4 
TOO CC. 
Shows s&o% 


., 4.200 W.B. 


im- 


Blood: 


(Sahli), 3,800,000 R.B.¢ 


Peripheral 


C. The differential count is not 


portant. 


Blood Wassermann: Reacts 4 plus. 


rse in Hospital: Was steadily 


downward, Developed a definite peri- 


cardial effusion, with a suggestion of 


pulsus paradoxus present. Edema be- 


came veneralized. Temperature was 
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always normal or subnormal up until 
two days before his death. Eleven 
days after his admission he developed 
discoloration of the 


This 


and deepened 


a slight yellow 
the 


prominent, 


skin over lower face. be 


came more 
time of 


pigmenta 


to a yellow-brown \t the 


death he showed a definite 
tion of the lower face and upper neck 
increased 
Blood 
pressure was 80/50 on three different 


died 


There also appeared to be 


pigmentation of both forearms 


The patient hitteen 


occasi mS 


days after admission. 


PrRoOTOCO! (abbreviated ) 
Mr. ¢ 


carnival man 


C., age 45, American, single, 


Body 


of the typical asthen type, 


is that of a white 


adult male 


} 


bony stt 


ucture, and 


1 leneth 


with a light meas 


ures IOI cms. 11 Shows evi 


weight in a fairly 
Has I 


¢ and thin. 


dence of loss in 


degre thin fea 


Neck is lon 


and n 


marked ng 


tures. Thorax 


| 


Intercostal angele 
le. The 


1 : 1 
aepresseqd 


is long 


ATTOW 


ss than a right ang 


is much I 


intercostal spaces are with 


the ribs prominent 


Skin is dry and inelastic. Over the 


greater portion of the body it is white, 


but there is a definitely pigmented 


area—vellow-brown in color—over the 


mid portion of the face. This begins 
on the bridge of the nose, and extends 
the 


the 


laterally and downward, over 


face and upper portion ol 
Both 


surfaces of each hand show 


lower 


neck. forearms and the dorsal 
a definite 
the 


the 


yellow-brown pigmentation of 


skin. which is contrasted with 


white appearing and non-pigmented 


skin of the upper arms. Mucous mem- 


branes of mouth appear free of pig- 


mentation grossly. 
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Left adrenal is slightly increased in 
size, and is surrounded by a moderate 
amount of fat. Cut section shows a 


strikingly hard and _ firm surface, 


which is wax-like in appearance. 
There is a definite patchy lipoidosis in 
the outer portion of the cortex. 

Right Adrenal appears normal in 
size. Resembles the left in every other 
respect. 

Microscopic EXAMINATION 

Adrenals are almost completely re- 
placed by amyloid, more marked in the 
medulla, and the inner portion of the 
cortex than at the periphery, where 
the glomerular zone and outer portion 
of the fasicular zone still show cells 
with excessive lipoidosis. Numerous 
syphilitic infiltrations are present in 
portions of the medulla. The large 
central vein 1s almost completely re- 
placed by amyloid. 

Semi-lunar Ganglia show marked 
deposits of amyloid in the ganglia and 
nerve trunks. 

Pathological diagnosis is generalized 
amyloidosis of peculiar distribution, 
involving particularly the thyroid, pars 
intermedia of the hypophysis, heart 
and sympathetic nervous system, 
lungs, spleen, adrenals, pancreas, retro- 
peritoneal vessels and the larger ves- 
sels of the hepatic trinity. Addison’s 
disease. Old fibroid tuberculosis of 
lungs. Old syphilis. Syphilitic aor- 
titis. Gumma of myocardium. Marked 
syphilitic pancreatitis, — adrenalitis. 
Atrophy, chronic passive congestion 
and marked lipoidosis of all organs, 
particularly of the heart and kidneys. 
Myocardial failure. Hypertrophy and 
dilatation of both right and left ventri- 
cles. Relative tricuspid and pulmonary 








insufficiency. 
ricular appendage. Hydropericardium 
Hydrothorax. Ascites. [dema of the 


glottis. Asthenic constitution. 


COMMENT 

The clinical diagnosis does not 
clude Addison’s disease, but the symp- 
toms and signs are quite typical of this 
condition. The findings of particular 
interest are: complaints of increasing 
weakness, steady loss of weight, per- 
sistent constipation, abdominal pain, 
and anorexia. He showed a definite 
pigmentation of the skin, hypotension, 
sub-normal temperature, a compara- 
tively slow pulse, and a fairly marked 
anaemia. Ina recent article by Rown- 
tree, who has observed a large number 
of cases clinically, it is shown that the 
most frequent symptoms present are 
asthenia, pigmentation, loss of weight, 
constipation, vomiting, nausea, ano- 
rexia, and pain in the abdomen. Hypo- 
tension is present practically in every 
case, and is not infrequently accom- 
panied by a sub-normal temperature, 
and anemia. Undoubtedly the three 
essential factors which should be pres- 
ent to make a definite diagnosis are: 
(1) asthenia, (2) pigmentation of the 
skin, (3) hypotention. 

Pigmentation of the skin became 
apparent in this case only shortly be- 
fore death. Records show a marked 
variation in the time of appearance. 
The report by Hunter states that pig- 
mentation was first noted only three 
days before death. Rowntree observed 
that it appeared at varying stages of 
the disease, sometimes only present for 
a few days, in others for months, and 
in a few instances it was present for 


years. He also gives mention to the 





Thrombus of right au- 
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variation in intensity of the pigmenta- In summary we have: (1) a case of 


tion present, which may occur at dif- Addison’s disease with marked amy 
ferent periods of the disease. Warthin  loid deposits in the adrenals, 
Addison’s disease thetic semi-lunar ganglia, and nerve 


sympa 


reports a case of 


where pigmentation was definitely trunks, (2) amyloidosis is generalized, 

present over a period of more than and associated with a combined tuber 

four years. culous and syphilitic infection. 
Pathological findings in relation to 

the probable cause of this disease are 

very interesting. According to the 

views held by Wiesel the developme: t 


of this disease is ce finitely dependent 
upon lesions of the chromaffin system, 
wether m the medulla of the adrenal 
cr cisewhere in the body. Von Hans 
trann and Karakaschetf disagree 
this view and state cases of definit 
\ddison’s disease with only the corte 
ol the adrenals being ou 
mnedulla entirely escaping. 

nd more recently MeCu 


A 44 
Vadiso 


the association of 


oO damaged cortex \NicCutel 


holds that the rarity with which 
vloid disease produces the \ddisor 
lrome is not dependent on th 
ation of the adrenal medulla, 
on the fact that the corte: 
completely destroyed by the 
tration, many cell groups escaping. All 
ive cases reported of Addison’s diseas 
sed by amyloid show a marked 
lvement of the inner two zones of 
cortex with comparatively littl 
damage to the medulla. This evidences 
definitely favors the presumption that 
damaged cortex and Addison's syn 
‘ome are directly connected. On ac- 
count of the marked involvement of 
both cortex and medulla, the case now 
Ing reported does not favor either 
; It is proof, however, that 
amyloidosis of the adrenals, when pres- 
ent in sufficient quantity, will give the 


tv] cal picture of Addison's disease. 
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Editorial 


THE CONSTITUTIONAL FAC 
TOR IN PEPTIC ULCER 


The experimental attack upon the 
etiological problem of gastric ulcer has 
led to no conclusive results. 
mentally-produced ulcers, no matter b 
what form of local injury they have 
been developed, have all ditfered essei 
tially from human ulcers 
usually quickly heal, while in man ¢ 
tric ulcer is characterized essentially ; 
its markedly chronic courss further 
the effects of local traun 

mucosa vary 


animals: no one of 


entity 

the form of ext 

contronted here 

al problem as th 

Inasmuch as the 

of cancer etiology ha 

by the animal experi 
gations of the last fifteen vears whicl 


1 


l that 1 


ha ( conclu ively de hnonstrates 


sic factors of constitution and ors 


al predisposition determine the origin 
site of cancers, it is but natural 
we should seek al sumilar explana 


tion for ulcer of the stomach. If such 


17 
connected 


intrinsic factors exist they must show 
themselves in heredity. It is necessary, @!! Ins ul 

the refore, in the first place to cdetet multiple familial ined 
mine if there is any evidence of hered gastric neuroses, with a 
ity in the case of gastric ulcer, and for age of cases of carcinoma 


1 7 1 


this evidence we must turn to available ach litek and Kodon 
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observations on “ulcer families,”’ not- 
ing the association of asthenic and neu- 
ropathic constitutions. R. Schmidt in 
1916 observed in his clinic that the 
children of ulcer patients showed a 
multiple incidence of gastric ulcer. In 
the decade LQLO-1920 the rapid devel- 
opment of constitution-pathology led 
to many observations on familial org 
an-predisposition, and a number of 
these were concerned with stomach 
conditions, gastric ulcer, hyperacidity, 
gastric neuroses, ete. (J. Bauer, Jung 


and others. ) 


In 1918 Ernst Spiegel made a specia! 
study of the question as to whether 
gastric disease was of more frequent 
occurrence in the families of ulcer 
patients than in the families of normal 
individuals. What is inherited is, of 
course, not gastric ulcer itself, but a 
pathological predispositon, and _ this 
may show itself in the form of ulcer, 
cancer, neurosis, or some other type of 
lowered gastric value. Spiegel stud- 
ied the family history of 121 ulcer 
patients and 200 normal stomach in- 
He found that 74 (61.1 per 
cent) of the families of ulcer patients 


dividuals. 


showed other cases of gastro-intestinal 
disease, while in the families of normal 
stomach individuals only 31 (15.5 per 
cent) showed other cases of gastric 
disease. In other words gastro-intes- 
tinal disease was nearly four times as 
frequent in the families of the ulcer 
patients as in the families of the non- 
ulcer cases. This study was carried 
out with the greatest care as regards 
intelligence of the patient, physiologi- 
cal consideration, age, state of nutri- 
tion, personal habits, ete. Of the fam- 


ilies of ulcer patients 32 (26.4 per 
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cent ) showed ulcer symptoms, 18 (14 
per cent) had carcinoma of the ston 
ach, 4 (3.3 per cent) carcinoma \ 
other portions of the gastro-intestinal 
tract, while 20 (16.5 per cent) hi 
illy defined gastric disturbances. Cor 
paring this with the families of no 
ulcer cases ulcer in II (5.5 per cent 
gastric cancer in § (2.5 per cent 
cancer of other portions of gastro 
intestinal tract in 2 (1 per cent), vague 
gastric symptoms in 13 (6.5 per cent) 
we find that ulcer symptoms are 5 
times as frequent in the families of 
ulcer cases as in those of non-ulcer 
patients. [specially significant is the 
multiple occurrence of gastric carcin- 
oma in the families of ulcer patients. 
In 121 ulcer patients’ families there 
were 18 cases of gastric cancer—that 


7-8th ulcer patient showed a 


is, every 
family history of gastric carcinoma. In 
the families of non-ulcer patients only 
every 40th gave a family history of 
carcinoma. Spiegel, therefore, con- 
cluded that the frequency of gastric 
disease, especially of gastric carcinoma, 
in the families of ulcer patients speaks 
for the important role played by con- 
stitutional organ inferiority in the 
pathogenesis of peptic ulcer. He does 
not conclude that all gastric and duo- 


denal ulcers arise on the basis of a det 


inite constitutional type, but that a cer- 
tain proportion of such ulcers are det- 
initely associated with the asthenic and 
lymphatic constitution, Siemens thinks 


that the role of the idiotype in the 
igin of peptic ulcer is not wholly clear 
On the other hand Strauss_ belt 
that one-third of his cases show a 
definite familial occurrence. Grote 
makes a still stronger statement: 


found evidence of a familial incidence 
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ulcer in two-thirds ot his cases. 


auer and Aschner believe that the 


nstitutional susceptibility to peptic 


er is recessive in character. ‘The 
neral constitutional peculiarities ot 
lividuals with gastric ulcer hav 
described by numerous writer 
early as 1913, Martius attempt 
explain gastric ulcer on the grow 


spasmogenous € iologv, asso 


th a definite constitutional 
pasmophilic disharmony of 


tive nervous system,” Czerni 


ted the incidence ot ulcer in al 
ition with an asthenic-neuropsy¢ 
hic constitution. Strauss also ni 
stitutional peculiarities in the fi 
s of patients with peptic ul 
pecially the occurrence of a ew 
ochoid or adiposogenitalis type. 8 
stitutional anomalies endocrinal in 
nature are apparently more frequent in 
families showing a hereditary ‘weak 
stomach”. They may exist without 
other characters of an asthenic consti 
tution in the form of gastric neuroses 
or a neurodysergy. Bauer notes the 
association with peptic ulcer of consti 
tional arterial disease, hyperacidity, 
lowered vitality of stomach wall, vas 
motor excitability, motor disturbances 
secretory anomalies and various an- 
malies of the muscosa. In this coun 
try but little contribution has been 
made to the constitutional aspects of 
ulcer. With all of the enormous 
material of peptic ulcer seen 
Mavyos, Sniuthies and others, 
vritings upon this subject are 
ly devoid of any observations 
familial occurrence 
with constitutional pecul 


The same thi 


ulcer 

direct 

aut e€vi- 

familial occurrence of 
er, gastric can 
rbances associated 
omalies of constitution. 
“weak stomach” belief so 
ched in the layman's mind 
foundation of fact un- 
this country, the aca- 

of the etiologic rela- 
ulcer to gastric can 

ue prominence and 


17) rtant 
MWMNporTrtallt 
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of infection, tick bite, fly bite and the 
dressing of wild rabbits, but owing to 
the overlapping of these influences, 
the United 
the 


cases have occurred in 


States in month of year. 


The great reservoir of infection and 


every 


the greatest source of human infection 


from tularaemia is the wild rabbits, 
jack, cottontail and snowshoe varieties, 


bloc | 


sucking insects common to rabbits and 


but owing to the agencies of 


man, we find cases resulting from tick 
bite and fly bite. 

Of the rabbits offered for sale in 
the Washington, D. C 
1924, and 1925, Dr. 
Health 


I ,0O00 


market in the 
winters of 1Q23, 

Edward I’rancis of the Public 
Service examined the livers of 
and found 9, or slightly less than 1 
per cent, infected with tularaemia. The 
liver and spleen of an infected rabbit 
over the surface with 


are studded 


small spots varying in size from that 
of a pinpoint to one-sixteenth inch in 
diameter. Of 22 cases of tularaemia 
in Washington, 17 of the patients had 
dressed wild rabbits bought or sold in 
the market, 4 had dressed rabbits shot 
nearby, and one had dressed a rabbit 


which he had killed with a club. 


Four hundred and twenty cases of 


tularaemia have been reported, of 


which 17 have died. This places the 
mortality at about 4 per cent. These 
figures embrace only the cases which 
the Public 


the 


have been reported to 


Health 


newness of the disease, they probably 


Service, but considering 
represent only a portion of the actual 
number of cases and deaths. 

Cases have now been reported from 
Japan, from the District of Columbia 
and from 37 States. The nine north- 
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eastern States being the only significant 





portion of the United States in whicl 
cases have not been recognized. 
As a 


from a 


rule when the infection has 


s 


come rabbit some injury ha 


been inflicted on the hand while dress 


ing the rabbit, although a manifest 


jury is not necessary for infection 


occur. Usually an ulcer develops a 
the site of infection accompanied 
the 


enlargement of Ivinph = glands 


which drain the uleer. Fever is always 
present and continues for two or threé 
weeks. The site of infection from tu- 
laraemia may he located on any 

of the body other than the skin o he 


hands, if due to tick bite or fly bit 


the diagnosis of tularaemia is 
firmed by a blood test ()) 
confers immunity in mai Rest 
hed 1s the most important treat: 
The enlarged lymph glands should li 
opened only after pus has cd 


formed. 


The infection has never bee 
in nature in domesticated rabbits 
in rabbitries 

No preventive vaccine or cu 


serum has yet been perfected, 
any special drug been found ett 
against tularaemia. 


Rabbit meat thoroughly cook: 
harmless for food, and it has 
found that a temperature of 50° ¢ 


vrade, of 133 Fahrenheit kil tie 


germ of tularaemia. The ordinat 
infectants are etfective. Rubber gloves 
should be 


wild rabbits. 
be employed to dress them wher 


worn bv those who dress 


Immune persons s! 


sible. Intected rabbits, kept frozen tot 


thirty days, have been found to ly 


from infection. Market inspect 
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rabbits is impracticable, because only 
about 10 per cent of the rabbits found 
still 


in the market have the liver in 


place. 
Beware of the wild rabbit which the 
dog or cat has caught, or which a boy 


has killed with a club,—it is probably 


625 


a sick rabbit. The hunter should not 


shoot his rabbits at the point of his 


eun | 


shoot them on the run at 5 yards, say, 


him be a sportsman and 


and the chances will be lessened that 


the rabbits he bags will be sick with 


t 


tularaemia 
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Observations on the Cause of Gall-bladder 
Contraction and Evacuation. By A. C. 
Ivy and Eric Gorpperc (Proc. of the 
Soc. for Exper. Biol. and Med., January, 
1928, p. 251). 

In a previous communication these writers 
had shown that purified extracts of the 
duodenal and jejunal mucosa when injected 
intravenously cause the gall-bladder to con- 
tract and to exert pressure on its contents 
and at the same time excite the pancreas 
to secrete. Since — that 


Lueth and Ivy have made preparations the 


report Kloster, 


use of which indicates that “secretin” does 
not cause the gall-bladder to contract, but 
that it is some substance closely associated 
with secretin, because it is possible to pre 
pare a solution of secretin which is free of 
the gall-bladder excitant. In more than ten 
experiments the writers observed the gall- 
bladder to contract when 20 or 30 cc. of 
N/1o HCl were introduced into the duo- 
denum, the cystic duct having been clamped 
and the gall-bladder cannulated under bar- 
bital anesthesia. The latent period of con- 
traction was in most cases less than 2 min 
utes, whereas the latent period for the pan- 
creatic response varied from 5 to 10 min- 
were 


utes. Cross-circulation experiments 


performed as follows: 2 compatible dogs 
were given barbital and placed on the table 


side; the pancreatic duct of eacl 


side by 
animal was cannulated; the cystic duct of 
gall-bladder 
manometer 
lateral 


each was clamped and_ the 
cannulated and attached to a 
and recording tambour; the most 
carotid of each animal was prepared for 
a blood-pressure record, and the medial 
carotids were connected with cannulae for 
cross-circulation. In 3 out of 4 experi- 
ments the introduction of 40 cc. of N/1o 
HCI into the duodenum of one dog caused 
the gall-bladder of the second dog to con- 


from 8-10 minutes. 
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tract after a period of 


These experiments would indicate that 
c 


introduction of the acid into the du 


ot the “first” animal caused something 
enter its blood, which passed via the cri 
circulation to the “second” animal, causi 
the latter’s gall-bladder to contract. 7 
pancreas of the second dog was only slight] 


stimulated in one experiment. These ex 


periments tend to show that a horn 
mechanism must be considered at least 
one of the mechanisms concerned in 


normal contraction and evacuation ot 
gall-bladder. Th 
“cholecystokinin” as a designation 
gall-bladder 


iuthors propose the ter? 


principle which causes the 


contract. 


Iitfect of Kidney Dict on B ik 
fion in Pernicious Anemia. 1 Wa. S 
McCann (Proc. Soc. for Exper. ! 


and Med., January, 1928, p. 255) 


Whipple and Rk 
| 


ne eftects 


The experiments of 
scheit-Robbins have shown t 
various articles of dict on the regenerat 
of blood in dogs rendered chronically 
mic by repeated bleeding. The most 
portant application of this  tundamental 
work to the therapy of anemia was n 
by Minot and Murphy in the 


tion of liver in pernicious anemia, with 


administra 


1 1 


markable results that have been abunda 


confirmed. It is desirable to ascertai 


other foods, particular kidney and apri 


which caused active regeneration in anen 
dogs, have a similar therapeutic action upon 
man. This paper reports the results 
tained by the feeding of 250 gm. of ki 
daily to two cases of pernicious ane 
The diets contained no red muscle, and 
other food beside kidney known to be ot 


bloc vd 


small amounts of apricots, prunes and ot 


high value in regeneration, €X 


fruits, given as desserts. Both patients had 


remissions induced by the kidney diet 
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relative values of kidney and liver feeding tissue art ufficient to account for the 
can, however, be determined only through numbers of new cells necessary to produce 
the comparison of a long series of cases. the mono there is 1 11 crease 
n num! f the fixed cel When 
Origin of the Blood Monocyte. By Wu the spleen is r ed and india inl ected 
LtAM Broom (Proc. Exper. Biol. and nto the portal vein, the lymphocyt the 
Med., January, 1928, p. 244). lymphnodes and bone-mart develop mn 
tral red rosettes and show evidences « 
Che monocytes of the blood were studied ee bie’ 2 ue 9 - ; 
in normal rabbits as well as those in which a zs ey q Sa ' , = gna 
a monocytosis was produced by intravenous) * ane 7 Sg ay : a 
injections of india ink, lithium carmine and . —— ” 
saccharated iron, and by infecting the rab 
bith with B. monocytogenes recently isolat U 
ed by Murray, Webb and Swan. Some of ma l l ts F z Intra 
the infected rabbits were also injected with , |” 
lithium carmine, while others were splene« \ i He k F 
tomized. Two of the latter were slow! >) Ci H Hircuecock and 
injected with one quarter of a cc. of Hig Crrrrorp L,. Derick (Proc. Soc. | xpel 
gins’ india ink in a branch of the portal Biol. and Med. January 1928, p. 312 
vein, so that the carbon would accumulat: Some eal ( Swift suggested that 
in the endothelial cells of the liver sinusoids rheumatic fever had mat points of simi 
Great numbers of monocytes are produced — lat vitl ercu Si the 
in the rabbit by the methods used. Thes« been sl] n | him and his associates that 
monocytes are typical of the monocyte of rabbits 1 | rendered hypersensitive t 
the rabbit as described by Simpson and streptococ | t] productio1 ot focal 
Sabin, Doan and Cunningham, ete. In all lesiot vith various type ot emolvtic 
the vessels of the animal, but particular] treptococc! isolated from rheumatic fever 
mn those of the liver and spleen, the mon and other diseases \s these streptococci 
vtes are always accompanied by larg have been sl n to belong to various in 
numbers of Ivmphocytes and monocytoid munological groups the hypoth 
lymphocytes. These latter are so numerou rmulat that if tl had anv etiologi 
and form such a complete series of transi relationshiy th the disease it was he 
tion forms between the lymphocytes and cause « peculiar type « tissue activit 
monocytes that the conclusion becomes ww acquired | thre rheumatt patient Che 
avoidable that the monocytes develop by i1 have, therefore, tested the reactivity of a 
dividual transformation of the lymphocytes number f patients in the late stage « 
The author paid particular attention to the rheumatic fever to intravenous injections of 
relations of the vascular endothelium, reti strept cci or products derived from then 
culum endothelium and fibroblasts to the heat-killed suspensions, vaccines pri pared 
monocytes, and found no evidence of any from both green and hemolytic streptococci 
of those fixed cells turning into monocytes nd nucleoprot mad ron emolvt 
The development of the fixed cells into fre streptococci In all instances the initial 
macrophages could be followed in his  se¢ dosage was vet mall and subsequently i 
tion Although the monocytes do not cor creased hy slow ce ee rder t ivoid 
tain carmin, they can develop into carmit t severe reactions The type of febrik 
staining macrophages. The evidence of the reaction was uniform, and consisted. as a 
iuthor’s experiments shows that the mono rule, of slowly rising temperature which 
cytes develop from lymphocytes within th usually did not begin until 6-8 hours after 
bloc vessels all over the body and that th the injections, and often did not reach its 
smuses of the spleen are richest in the cells maximum until from 16-30 hours In a 
showing this transformation. The numerous few instances the fever persisted for 2-4 


mitoses in the lymphocytes in the lymphoid days, but as a rule it has disappeared by 
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the end of 36 hours. ‘There was an ac- 
companying increase in pulse rate, often 
headache, dizziness and general malaise. 
Chills and chilly sensations were rare. In 
some cases there was moderate reactivation 
of previously quiescent arthritis, and symp- 
toms pointing to activation of cardiac foci. 
These reactions are strongly suggestive of 
the late reactions observed in tuberculous 
patients after injections of tuberculosis. 
They are distinctly different from the non- 
specific shock reactions observed in control 
cases, and that others have observed in 
intravenous 


rheumatic following 


injection of typhoid vaccine. In the latter 


patients 


instance the reaction is usually ushered in 
by a chill within 1-4 hours after the in- 
jection; this is followed within 1-3 hours 
by the peak of the fever, which soon sub 
sides. The reaction following the use of 
typhoid vaccine was usually completed in 10 
hours or less. Small also has observed 
similar late general reactions 24-48 hours 
after subcutaneous injection of rheumatic 
fever patients with Strept. 
described by him. At 


vaccines of 
cardioarthritides 
times these reactions were very severe. In 
their focal features they were strongly sug- 
gestive of tuberculin-like reactions. Swift 
and his associates feel justified in assuming 
that the patients showing these peculiar 
general and focal reactions, following in- 
jections of these streptococci and_ their 
products, have a_ tuberculin-like allergy 
(hyperergy) towards streptococci, and that 
probably this altered tissue reaction § ac- 
counts for many of the peculiar characters 


of this disease. 


A Further Study of Gye’s Hypothesis on 
the Etiology of Malignant Tumors. By 
Joun A. KoimMer and Marcoim J. Har- 
KINS. (The Jour. of Cancer Research, 
October, 1427, p. 217). 

Nearly two years have elapsed since Gye 
made his announcement that the cause of 
all malignant new growths of man and the 
lower animals is a filterable but cultivatable 
ultramicroscopic microbe, which, however, 
is unable to produce tumors unless the re- 


sistance of the host is first specifically 1 
cellular 


called the 


duced by a_ second product 


“chemical stimulant” “specif 
factor,” so designated because the latt 
and not the microbe was held by him 
determine the kind and species specificity 
of tumors. No confirmation of Gye's we 
has up to the present time been obtained 
by any worker; indeed all experimental 
work carried out on the lines indicated by 
his investigations have led to results nega- 
tiving both his technique and his conelu- 
sions. The present paper repeats Gye’s 
work and led to the following conclusions 
1. The infectivity of the Rous fowl sar- 
coma is usually completely destroyed by 
treating sand-paper and Berkefeld filtrates 
of 5 per cent tumor suspension with 5 per 
cent chloroform or 1:5000 acriflavine for 
6 hours at 30°C., likewise by heating at 


35-56 for 18 minutes. 


2. Inoculation of Plymouth Rock chick- 


ens with subcultures of fowl sarcoma and 


5 per cent chloroform treated filtrates have 


produced no tumors. 


3. Inoculation with subcultures and 1 :5000 
acriflavin treated filtrates produced no tu 


mors. 


4. Inoculation with chloroform and_ heat 
treated filtrates produced no tumors 


5. Inoculation with acriflavin and _ heat 
treated filtrates have with one exception 
produced no tumors. 


6. Substitution experiments employing 
mouse sarcoma 37/S yielded negative find- 
ings. 


7. The results are interpreted as failing 
to confirm Gye’s hypothesis on the etiology 
of malignant new growths. 

No results were obtained in this investi- 
gation that would cause these workers to 
change their previous conclusion that Gye’s 


ore 


“specific factor” is in reality nothing 1 


than a suspension of attenuated living virus 
which may or may not produce a _ tumor 
depending upon the fowl’s susceptibility or 


resistance. 
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Practical Bacteriology, Blood Work and 
Animal Parasitology. Including Keys, 
Zoological Tables and Explanatory Clin- 
ical Notes. A Compendium for Intern- 
ists. Eighth Edition, Revised and En- 


larged. By E. R. Srrr, A.B., PhG., 
M.D., Se. D., LL.D. Rear Admiral, 
Medical Corps, and Surgeon General, 


U.S. Navy; President National Board of 
Medical Examiners; Member Federal 
Board of Hospitalization; Formerly Com- 
manding Officer and Head of Department 
ot Tropical Medicine, U. S. Naval 
School; Professor of Tropical Medicine, 
Georgetown University; Professor Trop- 
ical Medicine, George Washington Uni- 
versity; Lecturer in Tropical Medicine, 
Jefferson Medical College; Associate 
Professor of Medical Zoology, University 
of the Phillipines. 837 pages, 1 plate and 
211 other illustrations containing 683 fig- 
ures. P. Blakiston’s Son & Co., Phila- 
delphia, 1927. Price in cloth, $6.00. 


In the production of this new edition the 
author attempted to reduce its size, but be- 
cause of the important additions to our 
knowledge along the line of clinical path- 
ology in the last four years, it proved nec- 
essary to increase by about the same num- 
ber of pages it had been planned to reduce 
it. This work began as a laboratory manual 
in clinical pathology prepared to serve as 
a textbook for the student officers at the 
Naval Medical School, and in each revi- 
sion the author has been guided by his ex- 
perience in teaching, and by the criticisms 
of students and suggestions from the in- 
Sstructors at the Naval Medical School. 
Numerous changes have been made in the 
material used for this new edition. Keys 
have been added giving the nomenclature 
approved by the Society of American Bac- 
teriologists, the old names in parentheses 
following the new ones. In the subject 
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matter the new name is given following the 
long accepted designation. Chapters on the 
methods of medical and dental cooperation 
practiced in the Navy and Navy Schools 
have been incorporated. Since the Kahn 
test has been made standard in the Navy 
since December, 1925, a comprehensive de- 
scription of the method and variations, pre- 
pared by Dr. Kahn, has been incorporated. 
Particular attention is invited to the many 
additions and changes under the streptococ- 
cus group—particularly those bearing on 
scarlet fever, measles, erysipelas and polio- 
myelitis. Some of the most important 
changes in this edition have been in Part II, 
Study of the Blood. The older methods of 
cell counting and other technical procedures 
have been replaced by more recent ones. 
The sedimentation test is extensively dis 


In Chapter XIV a 


new section on the hemorrhagic diseases has 


cussed in this chapter. 


been added, with new material on sicklecell 
anemia and glandular fever. In Part III 
the changes in zoological nomenclature have 
been almost as great as with the bacteria 
An entirely new section on liver-function 
tests, prepared by Lt. W. W. Hall, has 
been added. The section on nutrition in 
health and disease has been revised by 
while the section on 
insecticides 
brought up to date by Setterstrom. 
other changes and additions are scattered 
The presentation of the 


Commander Phelps; 
disinfectants and has been 


Many 


through the book. 
abundant material is necessarily much con 
densed, but the main facts are presented in 
a clear and concise form. It is a very 
practical manual of clinical pathology, par- 
ticularly well adapted for its main purpose 
—its use in the Naval Medical School and 
in Naval 


printed, in a convenient form; its illustra- 


laboratory work. It is well- 


tions are many and adequate. It covers 


such a wide extent of ground that it may 
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be of great use to the regular medical stu- 
dent and internist as well. 


Recent Advances in Tropical Medicine. By 
Sir Leonarp Rocers, G.T.E., M.D., B.S. 
(Lond.), F.R.G.P., F.R.C.S., F.R.S., In- 
dian Medical Service, Ret. Physician and 
Lecturer London School of ‘Tropical 
Medicine; Lecturer on Tropical Medi- 
cine, London School of Medicine for 
Women; Late Professor of Pathology, 
Medical College, Calcutta. 398 pages, 12 
illustrations, P. Blakiston’s Son and Co., 
Philadelphia, 1928. Price in cloth, $3.00. 


Tropical Medicine is not now making the 
giant strides that it did twenty-five years 
ago, but there has been nevertheless a defi- 
nite progress made in all parts of the 
world. The heavy task of summarizing the 
more important recent advances in tropical 
medicine have been made possible largely 
through the abstracts published in the Trop- 
ical Diseases Bulletin and in the Medical 
Annual. The author has given especial 
prominence in this little book to treatment 
and to other points of most practical im- 
portance to the isolated man in the tropics, 
rather than to the minute pathology and 
laboratory technique, which he so rarely has 
the facilities or the time to make use of. 
He hopes that this compilation may help to 
lighten the labors of the scattered bearers 
of the white man’s burden throughout the 
Empire. The twenty-three chapters treat 
in order, of Kala-azar, Dermal Leishman- 
iasis, Malaria, Blackwater Fever, Trypanos- 
omiasis, Relapsing Fever, Yellow Fever, 
Dengue and Phlebotomous Fevers and Tick 
Typhus, Undulant Fever, Plague, Cholera, 
Bacillary Dysentery, Flagellate Diarrhea, 
Abiasis, Amebic Hepatitis and Liver Ab- 
scess, Sprue, Ankylostomiasis or Hookworm 
Disease, Schistosomiasis, Filariasis, Leprosy, 
Yaws, Beriberi and Pellagra. The mate- 
rial in these chapters is recent, well con- 
densed and concisely presented. The con- 


venient size of the volume makes it a very 
handy manual on these most important of 
the tropical diseases, and should be of use 
to the general medical student in the sub- 
tropical and temperate zones, as well as to 
the student in the Naval schools and hos- 
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pitals. The treatment of the material is 
eminently practical and general aims of the 
author are satisfactorily accomplished. 


Recent Advances in Haematology. By A. 
Pingty, M.D., Ch.B. (Birm.); M.R.C.P. 
(Lond.), Research Pathologist, Cancer 
Hospital, London; late Director of the 
Charing Cross Hospital Institute of Path- 
ology, London; sometime Lecturer in 
Pathological Histology in the University 
of Birmingham. 276 pages, 4 colored 
plates and 18 text figures. P. Blakiston's 
Son and Company, Philadelphia, 1927. 
Price in cloth, $3.50. 


The modest preface to this little book 
craves the indulgence of the reader for its 
deficiencies, since the writer believes that 
the production of an adequate book dealing 
with the recent advances in hematology 
would require an almost encyclopedic 
knowledge of the vast literature of the sub- 
ject. He has therefore attempted only to 
give indications of what he regards as be- 
ing the present position of a number oi 
hematological subjects, but has not tried 
to include every aspect of the science, nor 
has he been able to make reference to all 
the investigators who have contributed to 
our knowledge of the subject. There are 
fourteen chapters, dealing respectively with 
an introduction, the reticulo-endothelial sys- 
tem, development of blood cells, leukemia, 
pernicious anemia, leukemoid blood pictures, 
leukemoid reactions, reticulo-endotheliosis, 
polycythemia, hemorrhagic diatheses, symp- 
tomatic changes, Gaucher’s disease, Banti’s 
disease, acholuric jaundice and anemia 
pseudo-leukemica infantum. There follow 
then a summary, an Appendix I, dealing 
with hematological technique, and a second 
Appendix treating of textbooks and mono- 
graphs on the subject, and finally the index. 
The book is in truth only a manual, and 
possesses all of the faults of incompleteness 
that manuals usually show. There is 4 
great unevenness in the treatment of the 
various subjects; some of these, such as 
polycythemia, the leukemic and aleukemic 
lymphoblastomas, Banti’s disease, etc., being 
very inadequately treated. The author 
seems to be familiar only with recent hema- 
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tological literature, and, therefore, many of 
the important facts of hematology already re- 
corded have escaped his notice, and he intro- 
duces other ideas as if he were the original 
discoverer of them, although most of them 
have been in the literature for thirty years 
or more. He has shown good judgment in 
his support of the modern conceptions of 
the familial susceptibility to pernicious ane- 
mia, to the neoplastic character of the 
leukemic and aleukemic lymphoblastomas 
and myeloblastomas, and of Hodgkin’s dis- 
ease; but his general treatment of the sub- 
ject is somewhat amateurish, and, although 
readable and interesting, not very helpful 
from any practical standpoint. The eighteen 
illustrations of the book are extremely poor 
and might better have been omitted, for 
any illustrative value they possess. 


Recent Advances in Medicine. Clinical Lab- 
oratory Therapeutic. By G. E. Beav- 
mont, M.A., D.M. (Oxon.), F.R.C.P., 
D.P.H. (Lond.), Physician to the Hospi- 
tal for Consumption and Diseases of the 
Chest, Brompton; Assistant Physician to 
the Middlesex Hospital; Lecturer in 
Practical Medicine, Middlesex Hospital 
Medical School; Sometime Radcliffe 
Travelling Fellow, University of Oxford; 
and E. C. Dodds, M.D., B.S., Ph.D., B.Sc. 
(Lond.), Professor of Biochemistry in 
the University of London; Chemical 
Pathologist to the Middlesex Hospital, 
Bland-Sutton Institute of Pathology; 
Chemical Pathologist to the City of Lon- 
don Maternity Hospital: Pathologist to 
the Royal National Orthopedic Hospital. 
Third Edition. 408 pages, 46 illustra- 
tions. P. Blakiston’s Son and Company, 
Philadelphia, 1926. Price in cloth, $3.50. 


Three editions of this work have been 
necessary in two years. In this, the third, 
alterations have been made in the arrange- 
ment of the book. An introductory chapter 
has been added dealing with clinical investi- 
gations, as an indication of the value of 
the methods subsequently described and 


their practical application. The clinical por- 
tions of the book have been expanded; a 
section has been added on the after-care 
and treatment of diabetic patients, and the 
graduated diets have been set out in the 
form of the daily meals so that their prac- 
tical application is facilitated. The inves- 
tigation of the condition of the gall bladder 
by means of cholecystograms and the use 
of lipiodol injections in diseases of the 
These two sec- 
tions are X-ray 
Further alterations and additions include the 


lungs have been described. 
illustrated by plates. 
recent work on the van den Bergh test, the 
galactose test for liver function, and an 
amplification of the description of the phe- 
noltetrachlorphthalein test for liver function 
The chapter on Blood Analysis is now 
placed at the end of the book, and in order 
to make this section complete the colorimet- 
ric methods of urinary analysis have been 
included. The special blood examinations 
are now described in a separate chapter, and 
the article on blood transfusion has been 
amplified to include the recent work on 
blood grouping. This is of importance as 
showing the further precautions which have 
been found necessary before a transfusion 
is carried out to avoid the risk of death 
from incompatibility. This book, as it now 
stands, is a very valuable and convenient 
manual of clinical laboratory procedures, 
both diagnostic and therapeutic. Care has 
been taken to give a workable description 
of each procedure; all techniques described 
have been personally performed by one or the 
other author, and the accounts are taken from 
their note-books. While sometimes differ- 
ing from the original descriptions the meth- 
ods described have been used by the authors 
as a routine for some time and have yielded 
them satisfactory results. They have also 
attempted to evaluate the results obtained 
by the various tests. The guiding principle 
has been to describe such methods of diag- 
patients in a general hospital and which can 
nosis and treatment as are used for medical 
be justly termed “recent advances in med- 
icine.” 








By direction of the President, Dr. Frank 
Smithies, a meeting of the Board of Re- 
gents is called for Saturday, March 3, 2:00 
P. M., Roosevelt Hotel, New Orleans, La. 

Heretofore the meetings of the Board 
have been delayed until the Clinical Session 
had begun, with the result that elections to 
Fellowship were delayed and hurried, mem- 
bers of the Board could not attend many 
of the general sessions and clinics, and in- 
sufficient time was available for the discus- 
sion and determination of College problems 
and _ policies. 

Members of the Committee on Creden- 
tials are asked to meet Saturday morning, 
March 3, 9:00 o'clock, to examine all appli- 
cations for Fellowship and prepare recom- 
mendations to the Board of Regents for 
disposal of the same. Any members of the 
Committee on Credentials who reach New 
Orleans Friday, March 2, are asked to ar- 
range with the Executive Secretary to start 
at once on the examination of these appli- 
cations, in order to facilitate the comple- 
tion of this important and lengthy task. 

Reservations for all members of the 
Board of Regents have been made at the 
Roosevelt Hotel. 


OBITUARY 


Dr. Charles Erastus Darrow (Fellow, 
February 23, 1920) died suddenly in Roches- 
ter, New York, on January 2, 1928, of An- 
gina Pectoris. 

Dr. Darrow was born in Rochester on 
December 3, 1855. He received his early 
and academic education at the Satterlee Pri 
vate School, of Rochester and at the Uni- 
versity of Rochester, from which he was 
graduated with the degree A.B., in 1877, 
being also elected to Phi Beta Kappa. 
Later he received the degree A.M. from the 
same university. He studied for one year 


College News Notes 


632 





at the Jefferson Medical College, in Phila- 
delphia, and was graduated from the Col- 
lege of Physicians and Surgeons, the Med- 
ical Department of Columbia University, in 
1881, with the degree M.D. He began the 
practice of medicine in Rochester immedi- 
ately after his graduation. For many years 
he was one of the visiting physicians to the 
Rochester City Hospital, later the Roches- 
ter General Hospital, and on reaching the 
age of 65 years, in 1920, was made one « 

the consulting physicians of the hospital. 

Dr. Darrow was preeminently a member 
of the fast disappearing group of famil) 
physicians, and retained the loyal support 
of a large clientele until the day of his 
death, which occurred during the course oi 
his regular visits to his patients. The 
greater part of his work belonged to the 
department of Internal Medicine, although 
in his younger days he is credited with hav- 
ing devised several practical surgical in- 
struments. He was much interested in the 
serum treatment of tuberculosis, elaborating 
a method of his own which he used in his 
practice for several years. 

A search of the literature shows that in 
1866 he contributed a paper to the American 
journal of Obstetrics, entitled “A Practica! 
Self-retaining Sim’s Speculum.”  19:595: 
and to the New York State Journal oi 
Medicine, in the October issue of 1905, 4 
paper entitled “Bronchopneumonia.” 

An editorial in the Rochester Democrat 
and Chronicle for January 6th said: “* * 
There is a type of physician who sees Is 
profession as a great opportunity for light- 
ening the human load. Dr. Darrow was 
of that type. He had the sympathy, the 
natural love for his fellow beings, the in- 
nate kindliness that added potency to the 
medicaments he prescribed. These quali- 
ties, linked with a skill in his professioa 
that commended wide attention, explain the 
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unaffected grief with which the large circie 
of his friends heard of his sudden passing.” 

Dr. Darrow, in addition to being a Fel- 
low of the American College of Physicians, 
was a Fellow of the American Medical As- 
sociation; a member of the Medical So- 
ciety of the State of New York, and the 
Medical Society of the County of Monroe, 
a Fellow of the Rochester Academy of 
\edicine, and a member of the Rochester 
Medical Association and the Rochester 
Pathological Society. 

In 1909, Dr. Darrow was elected vice- 
president of the Medical Society of the 
County of Monroe, and in 1910 its presi- 
dent. In 1011, at the conclusion of his 
term as president, he was elected a censor 
of the Society and served in that capacity 
until 1914. 

(Contributed by Dr. John M. Swan, 
F. A. C. P., Rochester, New York.) 


Dr. Irwin C. Sutton, Hollywood, Calif. 


(Associate, March 10, 1923). 

Died January 25, 1928; aged 31, M.D., 
College of Physicians and Surgeons, Los 
Angeles, 1919; postgraduate study, Mayo 
Clinic and Johns Hopkins Hospital. 


CONFERENCE ON RHEUMATIC 
DISEASES 


A Conference on Rheumatic Diseases is 
to be held at Bath, England, on Thursday 
and Friday, May 1oth and 11th, 1928. Sir 
George Newman, Chief Medical Officer of 
the British Ministry of Health, has kindly 
consented to act as President of the Con- 
ference. There will be three Sessions: (1) 
Social Aspects, presided over by Lord Daw- 
son of Penn, Physician to H. M. King 
George, (2) Causation, presided over by 
Sir Humphry Rolleston, (Regius Professor 
of Physic, University of Cambridge), and 
(3) Treatment presided over by Sir E. 
Farquhar Buzzard, (Regius Professor of 
Medicine, University of Oxford). The 
local Hon. Medical Secretary is Dr. Vincent 
Coates, 10, Circus, Bath, England. 
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SPECIAL ANNOUNCEMENT 


The 13th Annual Convention of the Cath- 
olic Hospital United 
States and Canada and the Second Annual 
Hospital Clinical Congress of North 
America will be held in the Cincinnati 
Music Hall, Cincinnati, Ohio, June 18th to 
22nd, inclusive, 1928. The Fourth Annual 
Guild of 
Nurses will be held at the same time, in the 


Association of the 


Convention of the International 


same building, at night meetings. 

This Convention and Congress will be 
one of the largest and most important hos- 
pital meetings of the year, and will com- 
prise general scientific meetings, special 
clinics or demonstrations of hospital depart- 
ments, and three hundred special commercial 
and educational exhibits. Outstanding au- 


thorities in medicine, surgery, pathology, 
nursing, dietetics and hospital administration, 
architecture and engineering will lecture and 
demonstrate in specially planned clinics rep- 
resenting the various departments of the 
modern hospital. A professional program 
of the highest interest and value is now be- 
ing formulated, and all persons interested 
in medical and hospital service are cordially 
Further information may 
be obtained from John R. Hughes, M.D., 


Dean of the College of Hospital Adminis- 


invited to attend. 


tration, Marquette University, Milwaukee, 
Wisconsin, who is General Chairman of the 


Convention and Congress. 


Meeting of 


THE AMERICAN COLLEGE OF 
PHYSICIANS 


New Or.eANS, MARCH 5-9, 1928 
PROGRAM 
Corrected and Brought Up to Present Date 


Morninc SESSION, MONDAY, 10:00 


Address of Welcome, Mayor Arthur 
O'Keefe. 

Address of Welcome, President A. B. 
Dinwiddie, Tulane University. 

Address of Welcome, Dr. J. Birney 
Parish Med- 


Guthrie, President, Orleans 


ical Society. 
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Address of Welcome, Dr. C. C. Bass, 
Dean, Tulane University School of Medi- 
cine. 

1. Dr. Julius Bauer, Vienna, Austria, 
“Adaptation and Compensation as Origin of 
Disorders.” 

2. Dr. David P. Barr, “Multiple Myel- 
oma.” 

3. Dr. L. G. Rowntree and Dr. George 
E. Brown, “Studies in Blood Volume with 
the Dye Method.” 

4. Dr. Joseph Sailer, “Cardiac Condi- 
tions Contraindicating the Use of Digitalis.” 

5. Dr. Frank R. Menne, “The Effect of 
Iodin on the Histopathology of the Thy- 
roid Gland in the Instance of Hyperthy- 
roidism.” 


Eveninc Session, Monpay, 7:45 
1. Dr. Maud Sly, “Cancer and Here- 
dity.” 


2. Dr. Aristides Agramonte, Havana, 
“Review of Research in Yellow Fever.” 


MornING SESSION, TUESDAY, 10:00 


1. Dr. Charles T. Stone, “The Occur- 
rence of Severe Anemia in Myxedema.” 

2. Dr. W. W. Duke, “Diagnosis and 
Treatment of the Anemias.” 

3. Dr. Hilding Berglund, “Liver Diet in 
Pernicious Anemia.” 

4. Dr. C. C. Sturgis, “The Treatment 
of Pernicious Anemia with a Liver Frac- 
tion.” 

Symposium on Tuberculosis. 

5. Dr. Charles LL. Minor, “Modern 
Trends in the Treatment of Tuberculosis.” 

6. Dr. F. M. Pottenger, “The Cause of 
the Varied Clinical Manifestations in Pul- 
monary Tuberculosis.” 

7. Dr. Gerald Webb. 
nounced. 

8. Dr. Robert S. Berghoff, “Intestinal 
Tuberculosis.” 

9. Dr. John W. Flinn, “A Study of the 
Differential Blood Count in One Thousand 
Cases of Active Pulmonary Tuberculosis.” 


Title to be an- 


EveNING SEssion, TUESDAY—7 :45 
1. Dr. Allen K. 


genesis of Tuberculosis.” 


ence of Latent Syphilis, So-called, upon the 


Course of Other Diseases.” 


Morninc SEssIon, WEDNESDAY—1I0 :00 


1. Dr. Walter M. Simpson, “Tularemia: 
A Clinical and Pathological Study of Fif- 


teen Non-Fatal Cases and One Rapidly 
Fatal Case with Autopsy.” 

2. Dr. L. F. Bishop, “The Practice of 
Cardiology.” 

3. Dr. Morris H. Kahn, “Heart Strain 
and Its Consequences.” 

4. Dr. J. P. Anderson, “Discussion of 
the Diagnosis of Coronary Occlusion with 
Special Reference to Its Simulation of 
Acute Abdominal or Other Surgical Con- 
ditions, with Illustrative Cases.” 

Symposium on Epilepsy. 

5. Dr. H. Rawle Geyelin, “The Relation 
of Chemical Influences, Including Diet and 
Endocrine Disturbances, to Epilepsy.” 

6. Dr. E. Bates Block, “The Relation 
of Organic Brain Disease to Epilepsy.” 

7. Dr. T. H. Weisenburg, “The Rela- 
tion of Extra-cranial Disease to Epilepsy.” 


EvENING SEssIoN, WEDNESDAY—7 :45 

Symposium on Infectious Diseases. 

1. Dr. C. E. Birkhaug, “Erysipelas.” 

2. Dr. A. R. Dochez, “Scarlet Fever.” 
3. Dr. Jean V. Cooke, “Specific Prophy- 
lactic Measures in Varicella and Measles.” 
4. Dr. J. C. Small, “Rheumatic Fever.” 


MornING SEsSION, THURSDAY—1IO:00 


1. Dr. C. Saul Danzer, “The Patho- 
genesis and Treatment of Dyspnoea in the 
Light of Recent Experiments.” 

2. Dr. T. G. Schnabel, “A High Fat 
Diet in the Treatment of Migraine.” 

3. Dr. Henry Wald Bettmann, “Chronic 
Appendicitis from the View Point of an 
Internist.” 


Krause, “The Patho- 


> Dr. James S. MclLester, “The Influ- 
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Symposium on Diabetes. 

4. Dr. Anthony Bassler, “Chronic Pan- 
creatic Disorders, Diabetic and Non-dia- 
betic.” 

< Dr. Frederick M. Allen, “Present 
Results and Outlook of Diabetic Treat- 
ment.” 

6. Dr. A. A. Herold, “Diabetic Therapy, 
with Special Reference to the Newer Rem- 
edies.”’ 

-. Dr. W. H. Olmsted, “The Dietetic 
Management of the Diabetic in the Doctor's 
Office.” 

\IoORNING SESSION, FRIDAY—10:00 

1. Dr. J. L. Goforth, “Natural and Ac- 
quired Body Resistance to Neoplasia.” 

2. Dr. T. Z. Cason, “The Progress of 
Medical Research in the South.” 

Symposium on Tropical Medicine. 

3. Colonel Roger Brooke, “The Influ- 
ence of the Tropics on Rickets.”’ 

4. Dr. Aldo Castellani, “Metadysentery, 
with Remarks on the Classification of In- 
testinal Bacteria.” 

s. Dr. Wm. M. 
Lesions of Intestinal Amebiasis.” 

6. Dr. Bailey K. 
Porto Rico. ‘Title to be announced. 


James, “The Early 


Ashford, San Juan, 


7. Dr. Aristides Agramonte, “Consider- 
ations upon the Etiologic Agent of Yellow 
Fever.” 


EvENING SEssion, FripAY—7:45 
1. Dr. Julius Bauer, Vienna. Convoca- 
tion Address—‘“Multiplicity of Factors in 


the Etiology of Disease.” 


January 17, 1928. 
Dr. E. R. Loveland, Executive Secretary, 
The American College of Physicians, 
Philadelphia, Pennsylvania. 


Dear Dr. Loveland: 


You will recall that the Governor, the 
Mayor-Municipality, the Medical College of 
Virginia and the Richmond Academy of 


Medicine presented invitations to the Ameri- 
can College of Physicians, at their meeting 
in Detroit, asking that the 1928 convention 
be held in the unique, historic city of Rich- 
mond, which is also one of the most prom- 
inent medical centers in the South. 


We are still desirous of having our City 
and State honored with one of your meetings 
and want to impress this upon those having 
the selection of the city for the 1929 meeting. 


Many of the scientific branches of medi- 
cine and surgery, with organized units, have 
honored Richmond and all of them have ex- 
pressed themselves most generously with 
the cordiality, hospitality and success of the 
meetings. 

We have a Medical College, the oldest in 
the South, which is preparing to enlarge ex- 
tensively; many standard hospitals and a 
city unique with a background of history 
and many shrines of interest particularly to 
those engaged in science in the spirit of the 
American institutions. 

Six trunk-line railways lead to Richmond 
and several of the national highways tra- 
verse some of the most beautiful sections of 
our country and in line with many other 
points of interest in our City and State. 


Our hotel facilities are unsurpassed, one 
n particular is said to be the best arranged 
in the United States for holding such meet- 


ings, with an auditorium seating 1000 people 
on the mezzanine floor, numerous committee 
rooms and a lobby extending from street to 
street the width of the hotel for intercourse 
during recess or after the meetings. 

We have three delightful club golf course 
links the courtesy of which is cordially ex- 
tended representative citizens in our midst. 

I feel sure, should Richmond be honored, 
that you will find every agency with open 
hands and hearts ready to facilitate and co- 
operate in any way possible to make the 
occasion one of unusual success. 

Very truly yours, 
Richmond Chamber of Commerce 
W. T. Dabney, Business Manager. 





